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Electro-Hydraulic Controls Combined 


Push buttons, limit switches and solenoid valves tie in hydraulic 
system on huge 50-ton stretch forming machine for aluminum. 


Electronic Temperature Regulation 


Simple, sensitive temperature control system using resistance 
thermometers offers a wide variety of compensation methods. 


Engineering Testing in the Small Plant 


Methods and equipment needed in developing and maintaining 
finished product performance and in setting up specifications. 





Materials in a Power Tube 


Mechanical design problems faced in developing this new power 
tube involved a wide range of metals, ceramics and plastics. 


Polyester Resin Insulation 


Solvent-reacted resin with excellent void-filling properties ap- 
proaches the ideal requirements for electrical insulating varnish. 
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IMC ENGINEER 
SS ON YOUR STAFF... 


not on your payroll 


e+- HE OFFERS A FULL LINE OF NATIONALLY 
KNOWN INSULATING MATERIALS 


The IMC Engineer offers two services to 
help you solve electrical assembly problems: 


1. A complete line of nationally ad- 
vertised insulating materials. 


2. Expert advice and engineering 
service on the best application of 
these materials. 


IMC PRODUCTS: Macalien Mica Products—Var- 
tex Varnished Cloth and Tapes—Varslot Combi- 
nation Slot Insulation—Fiberglas Electrical 
Insulation—Manning Insulating Papers and Press- 
boards—H. & V. Insulating Papers—Dow Corn- 
ing Silicones—Diefiex Varnished Tubings and 
Saturated Sleevings —National Hard Fibre and 
Fishpaper—Phenolite Bakelite—Permacel Adhe- 
sive Tapes—Asbestos Woven Tapes and Sleev- 
ings ——Inmanco Cotton Tapes, Webbings, and 
Sleevings—Pedigree Insulating Varnishes— 
Wedgie Brand Wood Wedges. 


Whatever your insulation problem, call in 
your nearby IMC Engineer. He is trained in 
the application of electrical insulation, and can 
usually suggest an answer from his experience 
and the complete line of products he repre- 
sents. Every one of these products is superior 
in quality and designed for full satisfaction in 
application and service. 
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Electronic Control for Regulating Temperature 


Homer B. Clay describes a simple, compact and extremely sensitive 
heat control system using resistance thermometers and an a-c bridge. 


Polyester Resin for Insulating Varnishes 


Charles F. Hill and Newton C. Foster discuss a solvent reacted type of 
resin with void-filling properties approaching ideal requirements. 


Electro-Hydraulic Controls Combined 


J. A. Helget tells how push buttons, limit switches and solenoid valves 
tie in the hydraulic system in a huge 50-ton stretch forming machine. 
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J. A. Skehan tells about the mechanical design problems faced in de- 
veloping this new power tube which involved a wide variety of materials. 
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Concluding part of the discussion by Elias Jones covers design of parts 
to be finished with porcelain enamel and selection of proper type. 


NEMA’S 22nd Annual Meeting 


Newly elected leaders, and members honored for 50 years service. 


Engineering Testing in the Small Plant 


J. C. Lebens describes methods and equipment needed in maintaining 
product performance, setting up specifications, and checking materials. 


Research Trends in Dielectric Materials 


On-the-spot staff report on the 1948 conference on electrical insulation 
reveals important developments in new materials and test methods. 


Design Trends in Motion Picture Equipment 


Problems involve motor selection, special drive systems, component 
simplification, vibration control and electronic circuits. 


Fail-Safe Operation of Electronic Control Circuits 
Methods that protect equipment and prevent unwanted operation. 
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MOST COMPLETE LINE IN AMERICA 


Have you noticed? Something’s missing 

from a lot of the new streamlined ma- 

chines and equipment. They don’t bulge 
at the ends, They’re not studded over with bolt heads, 
screw plugs and oil cups. No arrows and lettering, “Oil 
here” or “Grease every 30 days”. Look a little closer 
and you'll see something else missing that’s even more 
important...a lot of costly machining operations. 
What happened? It’s a new kind of ball bearing! 


It's a WRAP-UP! 


This Fafnir Wide-Type Plya-Seal Ball Bearing looks 
like any other ball bearing. The difference is all inside. 
It has its own grease chamber, big enough for a years- 
ahead supply of grease plus room for “breathing” and 
grease expansion. That obsoletes fill plugs, drain plugs, 
baffles, washers, covers and other gimmicks. Lubricant 
is sealed in at the factory, protected against leakage 
and contamination by Plya-Seals which tests prove the 
most efficient sealing device yet developed. Result: 
attention-free operation for years and years. 

First to adopt this design-simplifying idea were elec- 
tric motor manufacturers, followed closely by makers 
of drafting machines, water pumps, clutches, washing 
machines, generators, motor governors, textile machin- 
ery and other equipment that could use production 
savings and a new competitive edge. 


A NEW LOOK at old problems 


We'd like to see you use these bearings but, even 
more, we'd like to get over to you the simple fact that 
Fafnir’s principal function is to help you make your 
products better and for less money whenever possible. 
That takes ingenuity and engineering experience in not 
just one or two industries but in all industries. The 
Fafnir Bearing Company, New Britain, Conn. 


BALL BEARINGS — 
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AMENOL’ PORTABLE CORDS 
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Wherever traffic and rough use are hard on cords — where- 
ever portable tools have got to stay on the job — specify 
tough General Electric Flamenol portable cords. 


Durable General Electric Flamenol portable cords give you 
real dollars-and-cents savings on maintenance, because 
they’re made to take on-the-job punishment. Their tough 
thermoplastic jacket and insulation are built to take the 
flexing and abuse that tough jobs call for. The light, flexible 
jacket resists the hazards that threaten all portable cords — 
aging, moisture, acids, alkalies, oils, and sunlight. 





Section W13-1222, Construction Materials Department, 


General Electric Company, Bridgeport 2, Connecticut 


T t high i ith 
© complete your sales — ” ° pnaeeien = Please send me the new, free catalog, Building Wires, Cords, and Cables 
portable tools, you'll find it pays to insist on Flamenol for every purpose. 


cords on every tool you make. For more information, 


; Name ... . Title 
fill out the coupon, and mail it to us. 
Company 
NS ce War lod 0-0 in Soteid Soe Ee . Zone is 
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RESISTS ABRASION 30 TIMES AS LONG 


IN THE SCRATCH TEST 
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DOES NOT CRACK 
A TS MOISTURE BETTER 
UNDER RIGH TEMPERATURES 
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e 
US MORE FLEXIBLE 
B MORE RESISTANCE 
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Amvar Magnet Wire is made on the most modern 
continuous process machines which assure the 
highest quality product with uniform insulation 
thickness throughout. 


ELECTRICAL MANUFACTURING 








AMVAK 


the finest 


magnet wire we have ever produced! 


MVAR Magnet Wire is so far superior to ordinary 

enameled magnet wire that it is necessary to 

compare them point by point to realize what a vast 
improvement has been made. 

Although enameled wire has high dielectric 
strength and takes up little room, its mechanical 
properties leave much to be desired. Generally, a 
coating of cotton, paper or silk isneeded to protect see 
enamel from chipping. These materials absorb water 
so they must be coated with insulating varnish to 
make them resistant to moisture. The final result is 
a stiff magnet wire, difficult to wind which takes up 
too much space. 

The New Amvar Magnet Wire is coated with a 
film of polyvinal acetal synthetic resin. It retains the 
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Coating the copper wire with Amvar resin is a precision process 
which results in an extremely tough cover that does not crack or 
rupture in service. 


high dielectric strength and requires much less space 
than any of the fibrous coated enameled wires. The 
insulation is extremely tough, abrasion resistant and 
moisture resistant. It will not crack or chip even 
under long exposure to heat. Stretch an Amvar wire 
and the copper will break before the insulation. 

Because of its better space factor, machines and 
equipment designed with Amvar can be made 
smaller. They cost less and give better, longer 
service. 

Amvar, itself, is lower in first cost than the fibrous 
covered wire it replaces. You can wind more coils 
faster and the wires stay put in the coil. 

In service, Amvar’s freedom from cracking pre- 
vents trouble. It withstands prolonged heat up to 
105°C., resists most solvents such as alcohol, toluol 
and naphtha. 

Amwvar is made on precision machines of the latest 
design. It can be furnished in round wire in sizes from 
No. 8 to 40 A.W.G. and in single to quadruple in- 
sulation thickness. 

Mail the coupon for complete information and a 
sample of Amvar Wire. 


AMERICAN STEEL & WIRE COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 







Send coupe FREE sample 
of AMVAR 
iota’ cay tonctn, cc ew “rhein dial lem Weta eg unt lili iil pity enon ein > 
| 
American Steel and Wire Company | 
Room 402 Rockefeller Building ' 
Cleveland 13, Ohio 
Gentlemen: | 
Please send me more information and a free sample of 
Amvar Magnet Wire for test purposes. 
| 
PS ca nc 00 ccde 6UR0 en ccb ose weebhebsancddedeeesscbeess 
NN wd ava oc co daeeaee oe ewct beh Odtceadedcncqubeacts 
CIN aac ov ag cis «Cd w Wie ase ded cicsessnddeskigsetesan 
DR 0c 66.0.6 8-060 60 cine tenn db 0660050000 seeseseetoadeee 
iat I aia: ci es “pae ious iatig iy am mga aed Sonia Sel 
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Plaskon plastic reflectors help assure six 
major advantages in this highly efficient 
installation of Wakefield STAR units: 


1. Low Brightness ... a maximum of .3 
candies per square inch according to ETL 
test. No glare or reflected glare. 


2. Blends into ceiling . . . No distracting 
dark or bright patterns overhead . . . greater 


3. Provides soft pleasing indirect light... 
with light distribution 90% UP and 10% 
DOWN. 


4. High efficiency reflecting surface of 
Plaskon ... light weight, non-shattering, 
non-electrostatic, and reflects 83%. 


5. Easy to maintain . . . reflectors slide out 
like a drawer for quick, easy cleaning, 
maintenance of original light output. 


6. No shadows on work... because “‘ceil- 
ing of light” means large area source with 
light over all... and thus. . . Over- 
ALL Lighting! 


Experienced Plaskon* field men will be glad 
to assist you with your lighting and lamp 


eye comfort. developments in plastics. *Reg. U.S. Pat. Off. 


PLASKON DIVISION «¢ LIBBEY « OWENS « FORD GLASS COMPANY © 2137 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


PLASKON 


TRADE MARK REGISTERED 


MOLDED COLOR 
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Magnetic RT 


Here’s another front-page headline from Veeder- 
Root, in advanced counter-design: A magnetic 
counter of smaller size... with a compact, stream- 
lined, 2-tone case that adapts itself more easily to 
built-in installations. A magnetic counter that 
affords the utmost in durability and accuracy be- 
cause it has fewer working parts. A magnetic 
counter especially adapted to remote-indication 
from plant to office. 


The New Series 1248 Magnetic Reset Counter 
features the Veeder-Root “Ease-Eye” Direct-Read- 
ing Line of 6 large figures, in large windows, 
brought out boldly by the contrasting background 
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of a band of light gray ... makiig! direct reading 
easy, at some distance. What’s more, it features 
higher accuracy, faster operation, and more counts- 
per-minute. See how readily this new counter will 
fit into your product’s design-limits . . . how it will 
increase your product’s utility and sales. Write. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3 
In England: 
Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey 
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NEWS ABOUT PLASTICS FROM 





No shortage of BETTER housings 
in Monsanto plastics 





~ COUNT THE ADVANTAGES 


IN FULL suPPLY. The plastic you need, when 

you need it, just as automatically as the tick 
of the electrically controlled metronome molded in 
Lustron, Monsanto’s polystyrene. 


tow cost. “ONE-shot” mass production saves 
finishing, saves costly assembly, takes “human 
element” losses out of production. 
EASILY COMBINED WITH OTHER MATERIALS. Monsanto 
plastics can be combined harmoniously 





with other materials, without production difficulties. 


gs HEAT-RESISTANCE. The General Electric portable 

radio cabinet has that extra margin of safety 
because Lustrex is extra durable, offers highest heat- 
resistance of any commercially available polystyrene 
plus all the advantages of regular polystyrene. 


ce SALES APPEAL. Eye-catching, easily cleaned, 
rustproof, non-chipping, free of taste or odor 

. Lustron provides a sales plugging counter dis- 
penser for Canada Dry. 


ee 
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Metronoma by Connecticut Plastic Prod- Portable radio cabinet molded of Lustrex Canada Dry counter dispenser molded of 
ucts, Inc.. Waterbury, Ct. for Crystal Re- by General Electric Company, Plastics Lustron by General Electric Company, 
search Laboratories, Inc., Hartford, Ct. Division, Pittsfield, Mass. Plastics Division, Pittsfield, Mass. 


THREE MORE PRACTICAL EXAMPLES of better housing 
with Monsanto plastics. The Callmaster receiver shows 
how thermosetting Resinox is easily molded at low cost 


in intricate designs with metal inserts. NOTE:—Excel- 





Callmaster Intercommunication Set 
molded of Resinox by REC Manufactur- 
ing Corp. Holliston, Mass. for Lyman 
Electronic Corp., Springfield, Mass. 








lent optical properties and non-shattering characteristics 
of Lustron are ideal to house the translucent red 
temperature signal light. Sturdy, light weight Resinox 
features the portable UARCO Sales Register. 





Temperature signal light of Monsanto Portable UARCO Autographic Register, 
Lustron molded by Formold Plastics, body molded of Resinox by Chicago 
Inc., Chicago, Illinois, for McCary Manu- Molded Products Corp. Chicago, II. 
facturing Co., El Paso, Texas. 


for UARCO Incorporated, Chicago, Il. 








































TWENTY 


TWENTY 
CLARITY 


Monsanto’s Lustron L2020 gives you enduring, 
water white crystal with definitely superior 
clarity over other commercially available poly- 
styrene. Actual tests showed these results when 
L2020 was compared with other leading types 
of crystal polystyrene. 












Brush handles molded of Lustron 12020. 





MATERIAL YELLOWNESS 





Lustron L2020 1.8 

Crystal A 2.4 

ce 2.5 

on 2.7 

" 2.8 

ae 3.0 

a 3.2 

a 3.3 
oe 48 ) 

I 6.2 


Check the clarity of this unexcelled water 
white crystal when you need exceptionally 
good transparency that is clear even in thick 
sections, without cloudiness. Check its excel- 














Molded by Connecti- lent optical properties and ability to pipe i | 
: fi j 

cut Plestic Products, light. Check L2020, too, for putting extra 

Waterbury, Conn. “a : } i 

beauty, utility, and sales into your product. 

€ Manometer slides 

and clips molded by 

W-L Molding Co., Kal- . . 

ined: Mba’ Gut There are twelve groups of Monsanto plastic 

Fisher Scientific Co., materials with thousands of uses. And new uses 


Pittsburgh, Pa, are constantly being developed. That’s why it will 
pay you to look into Monsanto plastics now .. . 


to take advantage of ready supply and special 









technical help. Lustron, Lustrex, Resinox: Reg. U. 8. Pat. Off. 

' 
PRG EERE OS oe | 
” MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 6 
° Dept. EMP-12, Springfield 2, Mass. e 
* + 
x Please send me information on (_) Lustron, () Lustrex, (1) Resinox. ‘ | 
i An enclosed letter describes the use I have in mind for plastics. é | 
© Name Title 





CHEMICALS PLASTICS 


Company 





Address 
- — ——— * : 
a ui ‘ tas ____‘ State o 


SERVING INDUSTRY . . . WHICH SERVES MANKIND 


*MIRAGLAS @ VARNISHED TUBINGS 
SLEEVINGS & TAPES 


SLEEVINGS & CORDS @ COTTON TAPES & SLEEVINGS 


CLOTHS, ETC. @ VARNISHES—WAXES—COMPOUNDS 
"-MIRAGLAS-MICA COMBINATIONS *E Woven of Fiberglas Yarn 


WOVEN TAPES, TUBINGS 


51 MURRAY STREET - COrtlandt 7-9264 - NEW YORK 7, N. Y. 


A PARTIAL LIST OF M-R PRODUCTS: FIBER 
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Which Properties 
Do You Need Most 


im 
Eleetrical Contaets? 


N theory, the perfect contact material should 

combine non-sticking properties, low contact 
resistance, high thermal and electrical conductivity 
and resistance to electrical erosion with high 
strength and hardness. In actual practice (because 
operating conditions differ widely) only two or 
more of these properties usually predominate. 


How does Mallory produce materials in which the 
correct properties for a specific job exist? You 
can be sure it isn’t done by guesswork. Although 
Mallory has designed more than 5000 different 
contacts—has had 20 years of experience in 
metallurgy generally—it believes in rigid control. 
This control is accomplished by a series of 
spectrographic, chemical, electrical and micro- 
scopic tests such as you see at the right. They 
reveal the truth about chemical composition, 
grain structure, physical properties. 


MALLORY STANDARDIZED CONTACTS 


Yes, you’re sure when you order Mallory contacts. 
Furthermore, you get the benefit of Mallory 
design experience, its manufacturing facilities for 
producing every kind of contact including con- 
tact assemblies. What’s more, Mallory has develop- 
ed eight basic contact designs that meet thousands 
of typical applications—save time and money 
involved in designing “‘specials.”” Send for the 
Mallory Contact Catalog. 









This Mallory spectrograph determines the purity and composition of 
metals and alloys. 





ae sats 


Here Mallory learns what em in the electrical circuit when 
contacts are opened and closed. 





With this unit, Mallory technicians measure contact resistance, 
temperature rise, and rate of wear. 


5000 TO 1 THAT A MALLORY STANDARD CONTACT WILL MEET YOUR “SPECIAL” REQUIREMENTS 
In Canada, made and sold by Johnson, Matthey & Mallory Limited, 





Pr. RR. MALEORY &.-CO., tre. 
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110 Industry Street, Toronto 15, Ontario, Canada 


INDIANAPOLIS 6 





INDIANA 


15 
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KMOVAR-GLASS TERMINALS 







Give Permanent ...e.- 
ght Seals 






i X 
Hermetic....Pressure= 






Stupakoff hermetic seals are the answer where pro _ with single or multiple, hollow or solid electrodes. 
ucts must have permanently vacuum- and pressure \ \\. The metal Kovar is available in sheets, rod, wire, 
tight insulated electrical lead-ins. They seal against \\{ibing and special shapes for manufacturers having 
atmosphere, dirt, dust, fungus, and other foreign 
substances that normally cause failures. 

Available from stock or specially made to suit your and pi 
needs, Stupakoff metal-glass seals can be supplied 











LATROBE, PENNSYLVANIA 
Cable Address: Stupakoff, Latrobe, Pa. 






ELECTRICAL MANUFACTURING 





ST MO 


the Wagner Fractional Horsepower Motor 


If you manufacture, install, or service compressors, stokers, deep 
freeze units, pumps, or any of a hundred different motor-driven 
appliances—you have a special interest in dependable fractional 
horsepower motors. 


Wagner Fractional Horsepower Motors are the first choice of 
many manufacturers of small machines and appliances. Millions 
of these small-sized, low-priced motors have been in use for years, 
giving troublefree performance and building customer satisfaction. 
Take a tip from these manufacturers and reduce service calls due 
to motor failure by choosing Wagner Motors. More than fifty-five 
years of motor building experience stands behind every motor 


bearing the Wagner name. 
Many types and sizes of Wagner Frac- 
Twenty-nine branch offices, located in principal cities, are ready tional Horsepower Motors are now 


to assist you, without obligation, whenever you have a motor available from stock. 
problem. Write for Bulletin MU-185 for information on the com- 
plete line of Wagner Quality Motors. 


Wagner Electric Corporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO. 


Consult Wagner Engineers on all Electric Motor Problems 


¢ ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS - 
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Leach Silo Unloaders, manufactured by the Leach Company 
of Oshkosh, Wisconsin are a boon to farmers in eliminating an 
unpleasant chore and conserving ensilage. But packing the 
1200 pound, oddly shaped units in such a way that 

they could be handled and installed conveniently . 
presented a difficult problem. Some method for shipping 
the machine as a group of sub-assemblies that would 
pass through small silo doors was essential. 





























Wirebounds solved the problem. Wirebound engineers 
““tailored”’ eleven different boxes and crates to package and 
protect the various parts of the unloader for safe, 
convenient shipping and handling. At the receiving end, 
re-assembly was easier because contents could be seen 

and identified through the sides of the Wirebounds 

for unpacking in proper sequence. 


161 pound motor for the Leach Silo Unloader is mounted 
on a crate base which is engaged by the bottom cleats 
of the Wirebound. 


Light weight Wirebounds meant real shipping economy 

for Leach too. Less than seven man-minutes were required for 
packaging any one of the unloader sub-units and packed crates 
could be stacked 10 high to conserve valuable floor space! 


Wirebounds can provide an efficient, economical solution 
to your shipping problems. Mail the coupon below! 


The door-like fourth side is folded shut and the wires are 
twisted closed with an electric toggle twister. 


another “ODD SHAPE” 


shipping detail solved sil 


TSN 


> MAIL THIS COUPON TODAY 1 shippi 
Company is readily apparent in the above view of the 


WIREBOUND BOX MFG. ASS'N. | assembled Silo Unloader. 





Room 1840, Borland Building, Chicago, Illinois 





(1) SEND COMPLETE LITERATURE (J SEND A SALES ENGINEER 


CITY 





DU 


Vice en 
J UX ~s 


Unpacking the 11 Wirebounds at the erection site is no 


BOXES & CRATES problem since the twisted wire closures need only be 


cut to open. 
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ASBESTOS CANNOT CARBONIZE 


-»- - USED EXCLUSIVELY IN U.S. MOTORS 


INCOMBUSTIBLE NATURAL FIBRE 


Asbestos is a fibrous mineral that has not changed in 
character for ages. It is the only known natural fibre that 
is absolutely incombustible. Asbestos is the protecting 
element in U. S. motor windings providing better heat 
resisting insulation. 


CARBONIZING RESISTED 


Life of a motor is proportional to the life of the insula- 
tion protecting the windings. If the insulation is changed 
chemically and physically by carbonization it ceases to 
be an insulation and the windings are threatened. 


ASBESTOS INSULATION PROLONGS MOTOR LIFE 


The advanced U. S. Motor method of using asbestos as 
the protecting element infinitely increases motor life 
and the danger of breakdown is minimized. The asbestic 
process is developed to give longer service without loss 
of motor efficiency. 


GREATER HEAT CONDUCTIVITY 


Asbestos is the greatest of all pliable, heat-resisting 
materials because it will not carbonize. The asbestos 
can be folded and worked into the windings, and con- 
trary to common belief, it transmits heat away from the 
inside of the motor faster than ordinary elements. 


EXCLUSIVE U. S. DEVELOPMENT 


U. S. Motors was the first to adopt asbestos insulation, 
pioneering a field that required research and develop- 
ment in the processing of asbestos fibers to make a suit- 
able insulation for electric motors. Asbestos Protection 
is another exclusive U. S. development. 


ADDITIONAL PROTECTION 


The impregnating compound, Asbestosite, is an addi- 
tional safeguard found only in U. S. Motors. Asbestosite 
is fine powdered asbestos held in colloidal suspension 
with’ volatile diluents. It is hardened by baking, form- 
ing a hard insulation coating that assures long motor life. 


U.S. MOTORS 





See next page 
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Type SC—Horizontal 


U.S. UNICLOSED MOTOR 


WEATHERPROOF—FULLY STREAMLINED—'4 TO 500 HORSEPOWER 


Here's a protected, covered motor at the price of a motor 
with exposed parts. The streamlined weatherproof hous- 
ing of the U.S. Uniclosed Motor offers protection against 
dirt, chippings, etc. Its windings are asbestos-protected. 
The rotor is of die-cast solid aluminum, virtually inde- 


structible. Lubriflush insures perfect lubrication. Nor- 


malized castings maintain accuracy and freedom from 
bearing stresses. The U. S. Uniclosed Motor is noted for 
its cool, quiet operation. It is available in sizes you need, 


in horizontal and vertical types; also with Unimount 


brackets to fit directly upon your machines to save space 


and belts. Ratings range from 14 to 500 h.p. 


Descriptive Bulletins available—Ask for copies 


The QUALITY LINE of Power 


VARIDRIVE MOTORS 
SYNCROGEAR MOTORS 
VERTICLOSED MOTORS . 
UNICLOSED MOTORS . 
UNIMOUNT MOTORS ; 
TOTALLY-ENCLOSED MOTORS 
AUTOSTART Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. - 
District Offices: Boston 16, New York 6, Philadelphia 2, 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 


for infinite speeds 

for multiplied power 

for deep well pumping 
Horizontal and Vertical 

. Horizontal and Vertical 
Jor hazardous services 
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U.S.MOTORS 


PACIFIC PLANT: LOS ANGELES 54, CALIF, 





Now—you can also plan 
your drawings future ! 











Now you can plan beyond the drafting board .. . always Always the same, simple operation—no matter what your 
reproduce each drawing as the type of Ozalid print best fit- choice. Ozalid prints are exposed and dry developed... in 
ted for the job at hand. You can “color code”... make trans- seconds. Each is an exact-size, positive copy ... with lines 
lucent “masters”... prints on film or plastic-coated cloth. and images reproduced in black, blue, red, or sepia colors. 








i Be 

Ozaplastic— the right print for jobs where grease and grime Just like new... by simply running a damp cloth over the 
abound. It’s oilproof, waterproof, greaseproof. You can give print. No time out for replacements . . . no time wasted on 
it a “beating”—as illustrated above — without affecting it the production line. Typical of your savings ... when you 


ae ae ee 











one bit. match the print to the job with Ozalid! 
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A Division of General Aniline & Film Corporation | 

maw roae Pees , k | fe) Z A L i D Johnson City, New York DEPT. 170 | 

' en ee a ee seep ciageaihdescan make | Gentlemen: Please send free booklet of Ozalid prints...andma- | 

on from your drawings or other translucent origi- | hi tal 
nals. Explains how you save by “print-match- a ! 
ing.” Gives Ozalid machine specifications for | NAME POSITION | 
all requirements. 

| COMPANY | 
| ADDRE | 

Ozalid in Canada — Hughes Owens Co., Ltcl., Meomtrecal (ba ace cece ces cs a a “ 
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Want to speed fabrication? Reduce handling and welding time? Get 
top-quality welds? Then investigate Westinghouse electronic resistance 
welding controls. You can select the basic patterns of controls you need 
—synchronous or non-synchronous. Each is a complete, unified, factory- 
assembled package that eliminates awkward, cumbersome equipment of 
the past. Every part has been especially designed for heavy-duty industrial 
use. Controls are within easy reach of the operator. Circuits have been 
simplified; troublesome gadgets eliminated; designs on-the-job tested 
and performance proved. Everything has been designed and built with 
one purpose in mind—to make resistance welding more practical 
... more efficient than ever before. 

Check Westinghouse Electronic Welding Controls today. See their 
simplicity . . . their compactness. For complete detailed information, call 
your nearest Westinghouse representative or write to Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-60681 














Synchro-Trol . . . Synchronous-Precision 
A-C Control for Resistance Welding 


All timing and sequence functions in one 
factory-assembled and tested unit. 

Synchronous-precision timing ... more uni- 
form welds ... fewer rejects ... lower 
costs. 

Easy operation—finger-tip control where 
you want it. 

Less floor space required—saves up to 50% 
of that formerly required. 

Locking doors protect controls against un- 
authorized tampering. 

Less skilled help needed for installation and 
operation. 


Be 
6 


>) Westinghous 


Weld-0-Timer . . . Non-Synchronous 
Control for Improved Welding 


Unusual flexibility permits many combina- 
tions of standard sub-units in one factory- 
assembled unit for specific resistance 
welding requirements. 

Installation is easy ... units are supplied 
completely wired-and factory-tested. 

Tested, improved circuits provide timing 
consistency. Each sequence circuit is 
equipped with voltage regulating tubes. 

Standardized Weld-O-Timers are alike in 
design . . . well suited to modern plant 
layouts. Circuits and terminal et 
regardless of combination, are similar for 
all units. 


| 
| 
| 





PLANTS IN 25 CITIES... 
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made to sell 


with Chromel® 









































*the original nickel-chromium 











heating element wire 


Big “plug” for your line of electrical 


heating appliances can be the exclusive use of 


durable CHROMEL heating element wire. 


CHROMEL, you know, is the original nickel-chromium 


resistor wire ... the wire that first made 


electrical heating practical. It's a smooth wire... 


free of slivers, nice to handle. It's a good wire 


. - . of uniform resistance and right temper from 


spool to spool, end to end. And, for nearly 40 years 


now, it’s been the long measure of quality ... 
the long measure of service offered 


in millions of good electrical heating devices. 


Our Catalog-Mi tells the complete technical story 


... want a copy? 


MANUFACTURING COMPANY 


LAWTON AVE. @© DETROIT 8, MICHIGAN 
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Motor-operated contactor with 
single-pole, normally-open, 
double-break contacts rated 45 
KV ot radio frequencies. 


0... conditions and re- 


quirements vary so greatly that 
there is probably no such thing asa 
“standard” high-voltage relay. This 
is a field where “know how” really 
counts. 

Backed by 25 years of experience 
in producing more than 5,348 relay 
types, Struthers-Dunn offers unsur- 
passed facilities in this specialized field. 

In general, of course, relays are not rec- 
ommended to replace circuit breakers. 
However, they may represent a consider- 
able saving when properly applied to the 
no-load transfer of high-voltage and high- 
frequency circuits such as used in radio 
and television transmitters, h-f heating, test 
equipment and similar applications. 

High-voltage relays are based on conven- 
tional Struthers-Dunn power relay designs, 
but with insulation, spacing, corona pro- 
tection and other factors arranged to meet 
individual requirements. 

Send details of your relay applications for 
recommendations. 
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CURRENT 
RELAYS... 


Worthwhile savings 













alsoresultfromusing 





other Struthers- 


Dunn relay types for 








low-voltage circuits 
involving currents 


up to 500 amperes. 


Type 78CCA101 Relay with Type 10XBX123 Relay with 2-pole, 
vacuum switch. DT contacts rated 500 V. at radio laminated 
_ Contacts rated 9200 V. maoxi- frequencies and with spacings for use. 1-pole, normally-open, 
_ mum peak hold-off voltage. antenna transfer use. break contacts rated S000 V. 





SIRUTHERS-DURN, INC., 150 N. TIEN STREET, PHILA: 7, 
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CLASS 9070 


B RATING: 150 VA 
= 50/60 CYCLES 
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These features make it e 
oltage control spec 


a low Vv 


—Unusually low impedance 
the high inrush currents typica 
SECONDARY CIRCUIT PROTECTION—provided by easily adding Square D 
bracket and fuse block ynit-assembly. One or two can be added to 
any of the transformer sizes—maximum flexibility with minimum stocking. 


DUAL-VOLTAGE PRIMARY —loption 
either 220 or 440 volts—require 


exible leads—panel wires ru 


ification 
LOWER VOLTAGE DROP gives good regulation. 
Designed to handle | of A.C. magnets. 


al) primary winding reconnectable for 


d by “Automotive Standards.” 


n directly to trans- 


SCREW TERMINALS—no fi 
former terminals—no splicing. 
t-in terminals conserve mounting area by eliminating con- 


LESS SPACE—Buil 
ventional terminal block. 
50/60 or 25 


EASY TO MOUNT AND WIRE—Accessible mounting holes—all front con- 
nections. CYCLES 


SQUARE [) COMPANY 


DETROIT MILWAUKEE LOS IM chases 
SQUARE D COMPANY CANADA LTD. TORONTO * SQUARE D de MEXICO, S.A-« MEXICO CITY, D. F. 
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afety element in 
a transformer 
and solenoids 


for the low voltage § 


Rapiwiy GROWING DEMAND 
ion on the need for 


its has focused attenti 


motor control circu 
A. C. magnetic start 


designed to supply 
typical of such systems. 

In developing and building its ne 
Square D has been guided by the 
builders themselves. You'll see their sug 
t features which these new transformers 


ers, contactors, 


w line of control circuit transformers, 
{ machine tool 


recommendations © 
gestions reflected in the impor 
tan provide. 


Street, Milwaukee. 12, 


Square D Company, 4041 North Richards 
Square D Field Engineer 


Write for Buttetin 215... 
Wisconsin, or contact your nearby 


wat oF 
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LEBLOND ZACL AuTOMATIC CRANKSHAFT LATHE 
h turns all line bearings in one opera tion 
control 


which roug 
__ 12 to 15 cranks per hour. Its 
panel (above) has the a teen D transformer, which 


provides the low voltage safety feature. 
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60 cycles. 


For accurate 
long-life 
instruments 


PICK 


TELECHRON 





Light-duty motor, type H3. Torque 
rating .018 pound-inch at 3.6 rpm. at 





at 60 cycles. 


Medium-duty motor, type H5. 
Torque rating from .20 pound-inch at 
6 rph. to .50 pound-inch at 1 or 2 rph. 






Type 1M8 synchronous movement. 








Medium-duty motor, type B. Torque 
rating of various models from .015 
pound-inch at 60 rpm. at 60 cycles to 
.375 pound-inch at 1 rpm. 


Type I1M9 instrument movement. 


Designed especially for chart drives but 
adaptable to most instruments. Termi- 
nal shaft speeds from one revolution in 


Small, compact movement for light-duty 
applications. Terminal shaft speeds from 
12 rph. to one revolution in 24 hours. 
















MOTORS 












Count on a Telechron synchronous 
electric motor for the absolute ac- 


curacy and dependability so vital in 
automatic timing, switching, control 
and recording instruments. These 
self-starting motors are engineered 
and precision-built for long, con- 
tinuous service in an almost limitless 
range of industrial applications. 


Because they operate in perfect 
synchronism with any commercial 
frequency, they have to be accurate 

. can’t run faster or slower. The 
replaceable, high-speed rotor unit 
is sealed in to keep out dust, and 
lubricated by Telechron’s exclusive 
oiling system for long life. Fields are 
mounted externally for easy service 
and lower operating temperatures. 
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THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


Terminal shaft rotation clockwise. 


Telechron motors are available in 
many different types, torque ratings 
and terminal-shaft speeds. Torque 
ratings are conservative. Motors are 
available for all standard commercial 
frequencies. 


These motors give you the advan- 
tages of the longest engineering and 
manufacturing experience in the 
field. They're built by the largest pro- 
ducer of synchronous electric tim- 
ing motors for over 25 years. Every 
one is Underwriters Laboratories 
approved. Telechron application en- 
gineers are always glad to discuss 
your special requirements. Address 
Motor Advisory Service, Dept. H, 
Telechron Inc., Ashland, 
Massachusetts. 
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15 minutes to 1 in 30 days. Terminal 
shaft rotation counterclockwise. 


Telechron motors are meeting the 


need for greater accuracy and de- 


pendability in many industrial appli- 
cations. They include: 


Timing Signaling 


Fixed Process 
Controlling 


Controlling 
Metering 
Recording Measuring 
Switching 
Cyeling 
Operations 


Gaging 
Regulation 


Communications 
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undimmed through the years 


Solid. STamapth, for a lifetime 


of utility 


Upolly a 








Pick Superior Stainless in grades accord- 
ing to your product requirements—and 
benefit by precious-metal brilliance, alloy- 
steel strength, hardness, toughness . . . 
in coils for high production at-lower cost. 

Superior Stainless in every grade is 
produced by strip steel specialists. Let us 
detail the difference to you! | 






Superior Steel | 
CORPORATION , 
CARNEGIE, PENNSYLVANIA 


Minimize 
Control 
Size! 


Beeeck COST! 


WITH THESE 


NEW ALLIED RELAYS 


The Allied PO and POY relays, 
replacing the DO and DOY TO ENeS 
Save space, Save cost | Birase Ate 
vantages will have special PYey rere 
mmo arcane mo ceece tl emmy 
cratt and other industries requir 
medium AYE a ren 


ere ota e 


relays 


POY RELAY 


4 semi-sensitive, dual 
for Operation in vacuum tube o1 


raesimm ears" 
other limited power circuits. Same 
contact rating and arrangement 


as PO 


DIMENSIONS: 


Same as PO. 


COIL RATING: 
( p to 110 volts D.C. at 600 milli- 
watts. Not supplied for A.C. 


MOUNTINGS: 
Standard, #6-32 tapped 
a elamie ye itaemmuaten Sooo Ley 


hole Fr 


The PO & POY relays are ad- 
aptations of the well-known 
general purpose Allied BO relay, 
TGR Mererommma Vib oemm col yh 
obtained hermetically 


AYere 
may be 


sealed. 


Every eet Te 
built relays is designed to deliver 
thoroughly dependable 
with extra long life. For complete 
information and operating char- 
Omer tere 


precision-built 


rastente precision- 


service 


acteristics of the new 
POY and _ other 
Allied Relays, write us for latest 


Allied catalog. 


ALLIED CONTROL COMPANY, INC. 


NEW YORK 


2 EAST END AVENUE, 


PO RELAY 


This relay, shown above in the 4-pole 
model and shown below in the 3-pole 
model, is supplied in 2-, 3- and 4- 
pole normally-closed, normally-open 
or double-throw contacts. Its standard 
silver contacts have carrying capacity 
of 15 amperes at 24 volts D.C. or 
110-volts A.C. non-inductive. 

COIL RATING: A.C. 10.5 volt-amperes 
nominal or 17.5 volt-amperes maxi- 
mum at 25 to 60 cycles and up to 
220 volts. 

D.C. Up to 120 volts at 1 watt mini- 
mum or 8 watts maximum. 

MOUNTING. Standard #6-32 tapped 
holes. Also supplied with #6-32 
stop nuts. 


NEW YORK 21, 





Aluminum alloys used in making Alcoa Die Castings are 
always on-grade . the correct percentages of alloying 
metals are added to the aluminum to give you die castings 
that suit your needs...high strength, light weight, sound 
structure, ‘accurate. dimensions that stay under 
sustained loads 

Make use of Alcoa's 32 years of die-casting experience 
60 years in the aluminum business. ALUMINUM COMPANY OF 
AMERICA, 2179 Gulf Building, P ttsburgh 19, Pennsylvania 
Sales offices in 54 leading citie 


Alcoa Die-casting Plants at Garwood, N. J. and Chicago 


ALCOA avuminum ”: 
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Electrical insulation is, by definition, a 
material of such low conductivity that 
current flow through it is negligible for 
practical eo. Whether a material 
is suited for insulation depends (among 
other things) upon the amount of leak- 
age current allowable in a specific ap- 
plication. 


Measurements of leakage currents are 
usually expressed as “insulation resist- 
ance”: the ratio of d-c voltage across two 
electrodes, in contact with or embedded 
in the specimen, to the total current 
between them. 


Resistance measurements are useful 
in comparing different materials as elec- 
trical insulation. Also, in testing speci- 
mens of the same material, they often 
show the presence of impurities, mois- 
ture or imperfections that are difficult 
to measure directly. 


Two leakage current paths are usually 
considered: one through the body of 
the material, the other through a thin 
film of moisture or other semi- 
conducting substance deposited 
on the surface. 


Insulation resistance is thus 
dependent upon both the vol- 
ume and surface resistivities of 
the material as well as electrode 
configuration. Volume resistivity 
is the ratio of potential gradient 
in volts per centimeter, parallel 
to the current flow in the mate- 
rial, to current density in am- 
peres per square centimeter; 
surface resistivity is the ratio of 
potential gradient in volts per 
unit distance parallel to current 
flow along its surface to current 
in amperes per unit of surface. 
Resistance measurements vary 
widely with temperature, hu- 
midity, voltage and time of con- 
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LEAD FROM 
GUARD 
ELECTRODE 


ditioning, factors that must, therefore, 
be closely controlled in testing. Wide 
allowances on .measured values should 
be set in using insulation resistance as 
a basis for specification. 


TEST FOR 
INSULATION RESISTANCE’ 


For separating insulation resistance to 
approximate surface and volume resist- 
ance, guarded mercury electrodes of the 
type shown in Figure 1 are used. Addi- 
tional apparatus consists of a source of 
d-c potential, a galvanometer, suitable 
shunts, a calibrating resistance, revers- 
ing switches and keys. 

he resistances are determined by the 
deflection method. Galvanometer deflec- 
tions across the unknown resistance and 
the standard resistance are noted suc- 
cessively. The unknown resistance is 
then equal to the value of the standard 
resistance multiplied by the ratio of the 
deflection for the calibrating resistance 
to the deflection for the unknown resist- 
ance, also by the shunt ratio. 

By this method, we measure (1) the 
over-all insulation resistance with the 
guard electrode attached to the un- 
guarded electrode, and (2) the volume 
resistance, which is the resistance be- 
tween the guarded and unguarded elec- 
trodes when the guard electrode is 
maintained at about the same potential 
as the guarded electrode. This circuit 
arrangement (see Figure 2) insures that 
only the current flow through the 
guarded electrode registers on the gal- 
vanometer. Surface resistance is calcu- 
lated from these measurements. 

With volume and surface resistance 
known, we can calculate the respective 
resistivities from the following formulae: 


LEAD FROM 
GUARDED 
ELECTRODE 










LEAD FROM 
MERCURY 
(UNGUARDED ELECTRODE) 


Figure 1—Arrangement of mercury electrodes used in test- 
ing insulation resistance of flat, solid materials. 





i RA 
volume resistivity = — 


when R = volume resistance 
A = area of guarded electrode 
t = average thickness of sample 


Mor ae R’c 
surface resistivity = — 
when R’= surface resistance 
c = average circumference of the 
guarded electrode and of the 
inner edge of the guard elec- 
trode 
L = distance between the 
electrodes 
The report includes: a) over-all insula- 
tion resistance in ohms, b) volume re- 
sistivity in ohm-cm. units, c) surface re- 
sistivity in ohms, d) Centigrade tempera- 
ture, e) percentage relative humidity, 
f) time of exposure to that humidity, 
g) voltage atl endl type of electrodes. 
QUARDED ELECTRODE ‘ASTM Designation: 
‘ , UARD D257-46 
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UNIVERSAL 
SHUNT \BATTERY 
REVERSING 


SWITCH 


— — —GALVANOMETER 
REVERSING SWITCH 


|. —guaro 
| 
a +— GALVANOMETER 
—— eS 


ok OPTIONAL GROUND 


Figure 2—Diagram of connections for determina- 
tion of insulation resistance. 











ELECTRICAL MANUFACTURING 


A COMPLETE LINE OF INSULATION, BACKED BY YEARS OF RESEARCH AND PRACTICAL EXPERIENCE 


In concluding this series—which has touched only the more the development and manufacture of electrical insulating 
important aspects of dielectric theory and application—we materials. Our complete line offers a wide selection to meet 
invite your inquiries for technical service on insulating prob- specific requirements for increased efficiency of electrical 
lems and in the selection of insulation materials. equipment performance. Our Technical Service Department 

Mica Insulator Company has, for 55 years, specialized in will gladly bring their experience to bear on your problems. 


7a yout ference fil 


SEND FOR CONVENIENTLY BOUND COPY OF THE COMPLETE SERIES 


This convenient folder, in regular desk-file size, has been Designed to help you in the selection and application of 
prepared in response to many requests. It contains reprints electrical insulating materials, this series contains basic 
of all ten of the technical advertisements on dielectric information you will want to keep handy. It treats the fol- 
theory, testing and application. lowing subjects: 


. Short-Time Dielectric Strength Test 
. Step-by-Step Dielectric Strength Test 
g. Three Theories of Dielectric Breakdown 
. Effects of Temperature and Moisture on Dielectric Breakdown 
5. Effects of Frequency and Time on Dielectric Breakdown 
3. Effects of Geometry of Electrodes and Ambient Medium on Dielectric Breakdown 


. Physical Testing: Impact Tests 


ELECTRICAL 


. Tensile Strength Test 
. Compressive and Flexural Strength Tests 
. Testing for Insulation Resistance 


Write today for your copy of this useful reference folder. Simply ask for Folder EM. 
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5 
GREY IRON CASTINGS 
ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
~ PRODUCTION FOUNDRIES - 


Ee ON 


FOUNDRY DIVISION Be 


MAIN OFFICE AND MANUFACTURING TUN 
: CHATTANOOGA 2, TENNESSEE 
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Send for helpful 
GASKET GUIDE 


If you design, specify, or buy gaskets, you’ll 
find this 24-page gasket guide helpful. “Arm- 
strong’s Gasket and Sealing Materials” shows 
typical applications. It suggests methods of put- 
ting Armstrong’s stock materials to specialized 
uses in such fields as the radio, electrical, auto- 
motive, petroleum, and transportation industries. 
It also includes government specifications—plus 
up-to-date charts on synthetic rubber, cork-and- 
synthetic-rubber, cork composition, and i 

fiber sheet sealing materials. For your 
free copy, fill in coupon and mail today. 





ARMSTRONG'’S 
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Armstrong Cork Co., Gaskets and Packings Dept. 


9512 Arch Street, Lancaster, Pennsylvania 


NAME 


COMPANY. ss 
ADDRESS... 
PG ike 


STATE. 


Please send me at once a copy of the new 24-page 
booklet, ‘‘Armstrong's Gasket and Sealing Materials." 


























Simplicity of packaged speed variator's control 
is shown in schematic diagram. If desired, motor, 
push-button station and speed-control dial can 
be built into driven machine. 


Now you can incorporate in your designs—at low cost— 
an adjustable-speed drive that gives the desirable per- 
formance of a d-c motor from an a-c power supply. 
With the G-E packaged Speed Variator, you can obtain 
smooth, flexible speed control over a 16 to 1 speed 
range. And because of mass production from standard- 
ized parts, you get an engineered system at an eco- 


ALL WRAPPED UP 
IN A LOW-COST PACKAGE 


THE G-E SPEED VARIATOR! 


GENERAL @@ ELECTRIC 












nomical price, built for your particular application. 

Longer life and lower maintenance costs are obtained 
from the new, compact, air-filtered power-unit case 
which encloses motor-generator set and control. Fac- 
tory assembly and unit shipment reduce installation 
cost. Drive ratings of 3 through 60 hp are available. 
Ask for Bulletin GEC-280. 
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FOR MACHINES WITH THE “SHAKES” 


From the design standpoint, exces- 
sive vibration in moving machinery 
means trouble. With the G-E re- 
cording vibrometer, you can quickly 
find out the source and degree of 
vibration and provide for corrective 
balancing. This lengthens equip- 
ment life, saves design and main- 
tenance costs. The vibrometer 
makes a permanent record of fre- 
quency, displacement, and wave- 
shape in mechanical vibration. It 
records both steady-state and tran- 
sient vibrations. Operation is sim- 
plicity itself. Just hold the prod ex- 
tending from the vibrometer against 
the vibrating body, as illustrated. 
See Bulletin GEC-310. 





TIME SWITCHES THAT “SAY WHEN” 


Here’s the lowest-priced high-quality 
G-E time switch ever—the T-47. A 
“natural” for low-cost control of motors, 
heaters, lights, fans, blowers, and similar 
equipment, it automatically performs 
one ‘“‘on”’ and one “‘off’’ operation during 
any 24-hour period, and repeats daily 
without further adjustment. It saves 
electricity, reduces losses due to negli- 
gence, and releases operators for other 
work. Available from stock. See Bulletin 
GEA-4874. 








You’ll get a quick, helpful review 
of an important subject for ma- 
chine designers in ‘Simplified 
Guide to A-C Motor Control.” 
Here you’ll find pointers on the 
various functions of control, how 
to select and apply the commonly 
used types, when and how to use 
magnetic and manual control, 
overload and undervoltage pro- 
tection, enclosures, etc. See Bulle- 
tin GEA-4015. 
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Off to a 
Good Start 


oe ee 


Add the right touch to your machine designs 
with one of G.E.’s heavy-duty push-button 
stations. Designed for use with magnetic con- 
trollers, they’re made for flush or surface 
mounting in general-purpose, dust-tight and 
watertight cases, and in enclosures for use in : 
hazardous areas. Interchangeable units permit 
many combinations at one station of momen- 
tary and maintained contact buttons, selector 
sWitches, and indicating lights. 

Sturdy, steel enclosures and ample electrical 
clearances assure operator safety. Large double- 
break contacts stand up under frequent opera- 
tion. Installation of the surface-mounted 
stations shown is simple. Remove the cover and 
bolt to the desired surface through the mount- 
ing holes provided. Easily accessible terminals 
then make wiring a matter of seconds. See 
Bulletin GEA-5043. 


















General Electric Company, Section A 668-66 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 

] GEC-280—Packaged speed variator 

(] GEC-310—Recording vibrometer ; 
() GEA-4874—T-47 time switch Hi 
] GEA-4015—A-c motor contro! guide ! 
(] GEA-5043—Push-button stations 

YOUR McGRAW-HILL ELECTRICAL CATALOGS show “every- ) 
thing electric” for machinery manufacturers in the G-E section. ! 





















Wall Insulation 


Expanding Shell 


Temperature Adjusting Sleeve 


Anchreyg Pin 


-expanding Strut 
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REMOVING THE 


MAYBE THERMOTECHNICS CAN 
SOLVE YOUR HEAT CONTROL 
PROBLEMS, TOO 





Close temperature control is vital in 
the sterilization of surgical instruments exposed to dangerous 
bacteria. Fenwal Thermotechnics overcame a serious temper- 
ature lag difficulty for a sterilizer manufacturer by inserting a 
cartridge THERMOSWITCH* in a brass well properly located 
in the sterilizer. This example of Thermotechnics points the 
way to better control of your temperature variables. Call in 
Fenwal early in your planning. 


THERMOSWITCH* Controls best combine 
sensitivity and ruggedness 


Providing close control of temperatures ranging from —100° 
to 600° F.. THERMOSWITCH* Controls also are highly 
resistant to shock and vibration, and completely enclosed against 
dust, gases and vapors. Eleven basic types fit THERMO- 
SWITCH* Controls to a wide range of applications: in closed 
gas or liquid systems; in ovens, ducts, warming and cooling 
cabinets, etc.; in liquids and vapors; and for many other labo- 
ratory and industrial uses. 


GET ALL THE FACTS 


Specifications, test results and application data, which prove 
that Fenwal THERMOSWITCH* Controls meet all your re- 
quirements, make our latest bulletin well worth reading. Write 
for your copy today. Fenwal, Incorporated, 51 Pleasant Street, 
Ashland, Massachusetts. 


BUILT TO STAND ENCLOSED 
VIBRATION =, BI-METALLIC 
Showing the amount of mo- q 
tion in the switch element of a 
THERMOSWITCH* as com- 


pared with two other types 
of thermostat when  sub- 
jected to an _ oscillatory 
motion of 1/10” at 2000 
cycles per minute. 





THERMOSWITCH* 


Temperature Controls... Over-Heat and Fire Detectors 
SENSITIVE... but only to heat 


*Reg. U.S. Pat. Off, 
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The end of a 
KNOTTY PROBLEM! 


rt) Paint applied to unsealed knots soon fails 
(top). But a knot sealer that makes paint last on 
knots as long as on plain wood has been recom- 
mended by the Western Pine Association over 
some 600 others. It is WP-578, a practically col- 
“ orless liquid based on BAKELITE Varnish BV- 

9700-S and VINYLITE Polyvinyl Butyral Resin 
ee XYHL. It has made millions of feet of economy 
grade lumber suitable for exterior siding—and 
nae its success has led to study of its usefulness for 
sealing plaster and other materials; 


LURE 
NEWS @ 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE PLASTICS 























Vo 


i Worries? ! Oigenalety Ualewedad/ 


oy Correct! For an added optional feature of the 
new Bendix ‘““Gyromatic” Home Washer is this au- 
tomatic soap injector that ends the housewife’s — that’s the thrill of working with plastics! 
chore of measuring soap for the laundry. Set a dial, 
and soap or detergent in the right amount is added 
to the water. The injector housing is economically 
molded from BAKELITE Phenolic Plastic, to resist 
chemicals, hot water, vibration, and torque of the 
driving pulley, It all adds up to long service! 


Clear-view PACKAGING that 
STEPS UP sales! 


ad Here’s one for the youngsters to grow on! It’s a “Step- 
Up Set” of International’s 1847 Rogers Bros. silverplate, 
covered by sparkling-clear BAKELITE Styrene Plastic with 
a richly colored, tight-fitting base of the same material. 
It holds baby’s first spoon, a set of pieces to use when he’s 
a little older, and one for use when he’s really mastered 
his table manners. The permanently attractive case is 
easily cleaned with a damp cloth. It is moisture- and 
chemical-resistant and dimensionally stable—advantages 
that point up the usefulness of this plastic for hundreds 
of new packaging uses. 






PLEASE TURN THE PAGE 































































BEAUTY 
injection-molded into BRUSHES! 


0 Yes, luxurious beauty that is inherent in BAKE- 
LITE Styrene Plastic! Empire Brush Works, Inc., 
now molds the backs and handles for its exquisite 
personal brushes from this versatile plastic. It is 
not only beautiful, but economical and easy to 
mold to intricate shapes. It is strong, resistant to 
water, easy to clean, warm to the touch. Extrusion- 
molded in crystal and transparent pink and blue, 
the brushes are at home on the most luxurious 


There's MILEAGE in this dressing table. 
truck FLOORING! =. 


@o And non-skid mileage at that! It's called ‘““Conso- 
weld” laminated plastic flooring. The Plastics Divi- ; 
sion of Consolidated Water, Power and Paper Co. 
fabricates it from selected paper stocks bonded with 
BAKELITE Phenolic Varnishes hydraulically pressed to 
form a dense, hard, rigid sheet. The flooring is easy to 
install and its toughness and wear resistance cut main- 
tenance costs. Its non-skid surface makes loading safer 
and ‘helps prevent dangerous load shifting. Inset 
shows how a strip of stainless steel is molded in to 
provide a water-tight wall joint. 


| Bakelite 


TRADE-MARK 





?: 








teaee ‘B\ moce 
PLASTICS | éaxcue TELEVISION Innovation... 
— Admiral’s PLASTIC Cabinet! 
BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation [qq © Yes, in a single, deep draw of 1634”, the cabinet of 
30 East 42nd Street, New York 17, N. Y. Admiral’s new table-model television set—grill front, top, 


bottom, and sides—is rapidly molded in one piece from 

i general-purpose BAKELITE Phenolic Plastic. Production 

Every Designer Should Know About economy is the first advantage. But added plus values are: 

° . ° Highly marketable beauty of design and finish, dimen- 

The Expanding Family of Plastics sional stability, resistance to moisture, and easy cleanabil- 

ity. And the excellent insulating properties of BAKELITE 

Phenolic Plastics make it possible to incorporate electri- 

cal and mechanical functions in a one-piece structure. 
The molder is Molded Products Corp. 


Check coupon below for information on specific subjects illus- 
trated. For general information write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.’’ 


BAKELITE CORPORATION, Department 74 
30 East 42nd Street 
e 3 New York 17, N. Y. 


Please send information on subjects checked below: 


CJ 1. WP-578 Knot Sealer [] 4. Molded Styrene Plastics 
[] 2. Phenolic Molding Plastics - (] 5. Plastic Truck Flooring 
[) 3. Plastics for Packaging [] 6. Phenolic Plastic 


Television Cabinets 


Your Name si ccckibaadecoe Dain ae os Title 


Your Company 





Address eas ; city Zone State 





Air-Movers Move Faster 
both in PRODUCTION 
and SALES 


pee San 
< 


a — 


wen when they're assembled “‘for keeps’’ 
with AMERICAN PHILLIPS SCREWS 


Riel Lehane These new “wind-tunnel” fans are designed for lasting effi- 


ciency, exceptionally handsome appearance, and unbroken silence in operation. So what 

other fastening method could be used — except American Phillips Screws? Now there’s no 
danger of damage to the deep-drawn, sleek surfaces, no burring of screwheads, no lagging 
production due to fumbled and slant-driven screws. In fact, assembly moves 50% faster 
than it does with slotted screws. 

GAIN ee Good-looking modern design of American Phillips’ universal 
cross-recess is a definite accent to the modern design of any product in which these 
screws are used. And salesmen can accent the story of extra vibration-resistance— which 


protects silent operation and prolongs product-life. See what American Phillips Screws 
can do for your product, both in production and sales. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


* i LL PS a 
ALL METALS: Steel, 
Brass, Bronze, Stain- 
SU: less Steel, Aluminum, 


Monel, Everdur (sili- 
con bronze) 
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,» DEPENDABLE NAME IN pLAstY© 


BRUNSWICK, N.J. 


WAM 
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INSUROK is a registered trade-mark of The 
Richardson Company. 


When it comes to serving industry through 
plastics, the names of Richardson and 
INSUROK command respect and attention 


in high places. 


To our old friends, we offer assurance that 
past high standards of quality and materials 
and skilled workmanship will be zealously 


protected. 


To new prospects, we offer an invitation— 
let us prove our claim that Richardson 
experience, talents and facilities can mean 
worthwhile benefits for you in meeting 


your plastics requirements. 


The RICHARDSON COMPANY 


LOCKLAND, OHIO ’ FOUNDED IN 1858 
Sales Headquarters: MELROSE PARK, ILLINOIS 


CLEVELAND e DETROIT e INDIANAPOLIS e MILWAUKEE 
@e NEW YORK e PHILADELPHIA e ROCHESTER e ST. LOUIS 
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What’s the difference? The RIGHT Solder! 


Here as in many other cases the right solder 















means the difference between job success and | 
job failure. Federated has the right solder for | 
your job, whatever it may be. 
Federated solder is not just a haphazard mixture of tin and lead. 
It is a scientific alloy, produced under strict metallurgical controls to 
assure you a precise, free-flowing mixture and a lasting bond. 
Whatever composition, whatever solder you need—acid core, rosin 
core, solid wire, body, triangle, strip, wiping, segment, bar, pig, drop, 
foil, or ingot—see Federated first. 
To order, call or write any of Federated’s 11 plants or 25 sales 
offices across the nation. 


Federated produces many other non-ferrous prod- 
ucts, including ingot metals, bearing metals, type 
metals, die casting metals, and fabricated lead products. 


SOM MUA mens 


Division of American Smelting and Refining Company, 120 Broadway, New York 5, N. Y. | 
43 
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here are switches that are explosion-prool!! 


If you need a switch for hazardous 
atmospheres . . . we have it! 


It is only in a complete line, like that of 
MICRO SWITCH, that you are able 
-to find the exact switch to meet all re- 
quirements, which is further evidence 
of MICRO SWITCH field leadership, 
outstanding experience and engineer- 
ing ability. 


MICRO explosion-proof switches are 
made specifically for hazardous at- 


© 1048 First Industrial Corp. 


ew SWITCH 


mospheres . . . as found around paint, 
varnish, starch, pyroxylin and in 
chemical factories, in flour mills and 
in oil refineries. They are used as limit 
switches, as safeties, interlocks or to 
make equipment automatic. They are 
equipped with roller arm (as shown) 
or plunger actuators. The roller arm 
may be adjusted to any position in 
360 degrees . . . allowing as much as 
90 degrees of overtravel. 


If you manufacture electrically con- 


trolled equipment for use in hazard- 
ous atmospheres or if you are operat- 
ing present equipment in hazardous 
atmospheres, all electrical equipment 
should be explosion-proof. A quick 
check by your engineers will prove 
the value of specifying MICRO ex- 
plosion-proof switches. 


Contact with the nearest branch 
office or sales representative listed 
below will bring you complete 
information. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; CLEVE- 
LAND 15, 2536 Euclid Avenve; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury Stree? 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST. LOUIS 5, 6625 Delmar, 
DALLAS, TEXAS, irwin-Keasler Bidg.; TORONTO, Ontario, Con., 11 King St. West 















Underwriters’ Laboratories Listed for Hazardous Atmospheres 


(CLASS I, GROUPS C AND D, AND CLASS Il, GROUP G) 


Switch consists of a plastic enclosed switch in a rugged 
explosion-proof cast housing. The roller arm is adjust- 
able through 360 degrees. Movement of the arm is 
clockwise when viewed from nameplate side. Roller is 
of non-sparking material and fitted with an oil impreg- 
nated bearing. 


CATALOG LISTING EX-AR 
’ The Adjustable Roller Arm Type Explosion-Proof Limit 















The Plunger Type Explosion-Proof Limit Switch con- 
sists of a plastic enclosed switch in a rugged explosion- 
proof cast housing. A plunger actuator of case-hard- 
ened steel moves in a bushing. A stop ring prevents 
excessive overtravel and permits a steady load of 100 
pounds to be applied to i operating plunger without 
injury to the assembly. ‘ 


Features of MICRO Explosion-Proof Switches 


THE SWITCHING ELEMENT 
The switching element of 
MICRO Explosion-Proof 
Switches is a single pole basic 
switch of pin plunger design, 
with double-throw circuit and 
screw type terminals. 


REPLACING BASIC SWITCH 
The basic switch is held in place by two mounting screws 
that fit into tapped holes in the back wall of the housing. 
These screws are easily removed for replacement of the 
basic switch. 


UNDERWRITERS’ LABORATORIES LISTED 

The Underwriters’ Laboratories list MICRO Explosion- 
Proof Switches for hazardous atmospheres Class I, Groups 
Cand D, and Class II, Group G. This includes vapors of ethy] 
ether, gasoline, petroleum, alcohol, acetone, lacquer solvent, 
natural gas, and atmospheres charged with grain dust. 
DOUBLE-THROW CIRCUIT 

Contact arrangement of the basic ae 

switch is single pole, double- § 
throw. The unit becomes a norm- & 
ally-closed or normally-open — 
switch when wired to the com- @ 
mon terminal and the proper | 
one of the other two terminals, | 
as marked on the terminal labels. © See 


ELECTRICAL DATA . _ — 

The electrical rating of MICRO Explosion-Proof Switches 
is established by Underwriters’ Laboratories listing as fol- 
lows: 15 amperes, 125, 250, or 460 volts a-c. 








Typical Applications for MICRO Explosion-Proof Switches 
Oil Refineries @ Power Plants @ Flour Mills @ Varnish Factories @ Spray Booths @ Dis- 
tilleries ¢ Gasoline Pumps ¢@ Grain Elevators @ Pyroxylin Factories @ Hospitals ¢ Printing 
Plants @ and in all industrial plants where explosive atmospheres exist. 


TERMINALS 

Terminals are screw type for direct solderless connection of 
No. 14 wire. The three terminals are clearly labeled “‘Nor- 
mally Closed,” “Normally Open” and ““Common.” 
WIRING AND CONDUIT CONNECTION 

The conduit connection has five full threads of % inch-14 
standard straight pipe tap. Ample space for use of solid 
rubber-covered wire is provided. 

THE HOUSING 

The cast housing is finished in grey enamel. It measures 
314 x 235% x 2 inches. It is not hermetically sealed or 
proofed against immersion in liquids, 

MOUNTING 

A mounting bracket and screws, furnished with each switch, 
facilitate mounting on several surfaces of the housing. 
ADJUSTABLE ROLLER ARM 

The roller arm actuator of the EX-AR Switch is adjustable 
to any point in 360 degrees. As much as 90° overtravel 
motion is provided, 

















CATALOG LISTING EX-@ 























7... year’s Christmas tree lights made by Noma will feature wire insulation made 
: from GEON. They will be safer because the insulation is self-extinguishing in case 


of fire. The strings will be lighter weight, easier to handle because the insulation is 





thinner, smoother, more flexible, than old-fashioned insulation. They will last longer 
because the insulation resists wear, aging, heat, and flexing—won’t ever get gummy, crack, 
or peel from the wire. 


These properties, plus resistance to oils and 


PAODE fea. | greases, foods and chemicals, water, acids, 
CHRISTMAS LIGHTS mildew, sunlight, and most other normally 


destructive factors, have made versatile 


Another interesting application GEON the ideal material for literally 
for GEON raw materials hundreds of products in the home 


and in industry. 





GEON can be pressure or injection 
molded, extruded, calendered or cast into sheet or film, applied as a coating to 
textiles, fibres, and papers. Products made from GEON may be brilliantly or 
delicately colored, flexible or rigid, clear or opaque. While we make no 
finished products from GEON, we'll be glad to work with you on special 
applications. Just write Dept. I-12, B. F. Goodrich Chemical Company, 
Fr Rose Building, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 


Wire manufactured by 
The Ansonia Electricat Divison 
of Noma Electruc Corp. 





| B. F. Goodrich Chemical Company .....20:...... 


GEON polyvinyl! materials « HYCAR American rubber « KRISTON thermosetting resins * GOOD-RITE chemicals 
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“We need the durability 
of a baked finish’’ 





get BOTH with 
ONE finish.... 
WWl’s 































an the finish for metal, wood or plastic products that 
satisfies both sales and production men. M&W’s SYNPEX “‘We need the drying 
combines the beauty and durability of synthetic enamels along speed of lacquer” 

| with the quick drying properties of lacquers. It’s actually a 

combination of the best properties of both. 


SYNPEX is available clear, or as metallic and enamel finishes 
in most colors. Applied by the spray or dip method, SYNPEX 
can be formulated for practically any baking or air-drying 
schedule. 


See for yourself how SYNPEX can give your product lasting 
beauty for greater sales appeal and, at the same time, speed 
up your production. Write today for Technical Data Bulletin 
106 or have an M&W sales engineer discuss your requirements 
with you privately. 


H 
f 
} 


PIONEERS 
IN PROTECTION 


NEWARK 4, 
RSEY | 





UracTuRER SOF CUM ee 8k BAe 





DECEMBER 1948 


‘ 

‘ 

| 

" 

‘ 


\ ; 
Let us help: 


SCHENECTADY VARNISH 
COMPANY, Inc. 


_ Schenectady, New York 
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CHASE 0atented PHOSNIC BRONZE 


Hs a radically different type of copper washers, cotter pins, springs — these are just a 
alloy that you’ll want to investigate— few of the potential applications. 


reer ne en PHOSNIC BRONZE is supplied in the form of 

PHOSNIC BRONZE is exceptionally malleable, rod, round wire, rolled flat wire and tube—in 

permitting severe cold heading even after hard tempers ranging from age-hardened condition 

drawing to attain high strength. Inthis condition —_up to and including special spring. 

its resistance to stress corrosion is outstanding. | 
Special spring temper wire attains a tensile Mail the coupon for the full 
strength of 120,000 psi—yet even then has an story of this remerhublonew 
electrical conductivity of 50% IACS with cor- gery 











respondingly high thermal conductivity. This ect. Le eee a. ee 
combination of strength and conductivity, 14 ere Dept. EM-128 | “==: 
ui : ‘ t 

characteristic of Phosnic Bronze, is unmatched | same ay wy ome, : 
. men: 

by any other commercial alloy. : Please send me your free book, ‘’Phosnic Bronze.” : 
: . ‘ i f 

PHOSNIC BRONZE is of particular interest 1 St . 5 

where phosphor bronze, silicon bronze and cart- | eh i i A : 

ridge brass have been used in the past. Phillips ; City ali : 

head screws, nuts, switch parts, fuse clips, lock ae vie ab ik) AN ae et ORO CONE FSS a dS Tn em 


he Maltin Headguarlers for 
(‘hase 4} BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANYt ATLANTA BALTIMORE BOSTON CHICAG9 CINCINNAT| CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 1 
DiS LLG a es ee ee ee ee ee 2 ee ee | 0211) ee ee ; 
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Your CUSto 
never think 


When your product is internally wired with Rockbestos wire, cable or 
cord, your customers will probably never see the wire at all. Most 
likely, they’ll never even give it a thought. There’s no reason why 
they should. For Rockbestos’ impregnated asbestos insulation is 
permanent. It won’t bake brittle, crack or flow under high 
temperatures or conductor-heating overloads. It won’t carry or 
support flame. It won’t rot or swell from exposure to grease, 
oil or fumes. And, because of all of these things that it won’t 
do, Rockbestos wire will make your product’s name synon- 
ymous with dependable performance — will help bring 
new customers in and old customers back. Write for 

your copy of Catalog No. 10-F ... today. 


ROCKBESTOS PRODUCTS CORP., NEW HAVEN 4, CONN. 
NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES 
OAKLAND, CALIF. 


ELECTRICAL MANUFACTURING 








DECEMBER 1948 





This handsome new DuaLock, offered by Sar- 
gent and Company of New Haven, Conn.., is the 
result of many years of engineering research. 

Its simplicity, sturdy safety, ease of applica- 
tion and beauty of design assure a constantly 
increasing demand. Because of the skill with 
which fine precision parts are built into this 
greatly simplified lock it requires only an excep- 
tionally small cross bore. 

By using National retaining rings Sargent 
saves material, weight, space and assembly 
time—without sacrificing efficiency or strength. 

Examine your products—metal, wooden or 
plastic. Many products as well as many ma- 


chines can be redesigned to use 
retaining rings. Groove your shafts 
instead of wastefully cutting down 
larger shafts to form shoulders. And 
groove your housings too. 

Our high grade steel rings assure greater sav- 
ings and greater margin of profit. 

Let us show you how retaining rings can do 
an efficient job for you. These inexpensive, effi- 
cient artificial shoulders save time, save weight, 
save space, save materials, save money. 

Write today for descriptive folder of many 
types of National retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 


MILWAUKEE 2, WISCONSIN 







































Time, Gentlemen, Time! 


... high time to end this Uncivil War 


oo. a legend that in one part 
of the South, a pack of Johnny 


Rebs and a bunch of the Boys in Blue 
are still shooting at each other — be- 
cause no one has been able to get close 
enough to tell them it’s all over. 

And that makes just as much sense 
as the actual feuding and fighting that 
goes on among some “grown-ups” in 
the world of business toda¥Dne side 
defending an outworn set of principles, 
prejudices and pompous protocol. 
The other side assaulting bitterly 
(with plenty. of lavender and old lace 
in its own knapsacks). Who could 
guess that this is a buyer-seller rela- 
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tionship? Well, it is... and how 
often you see it: “You can buy my 
product .. « but you'll have to fight, to 
get it!” 

Now, these Brass mills were oper- 
ating at the time of the Civil War. 
But even then, Bristol never operated 
in the stifling stuffiness that consti- 
tuted “the code”. Almost 100 years 
old, Bristol has always been a young 
man’s outfit, in which shirtsleeves are 
no crime and a laugh during business 
hours doesn’t dock a week’s pay. 
You'll find we serve up our service 
plain, without red-tape bows tied in 
hard knots. And if that’s the way you 


like it, then here’s the place you can 
get it... good Brass sheet, rod and 
wire made exactly as you want it. 
Glad to see you, or to come to see 
you, any time you say. Write. 


THE 


BRISTOL BRASS 


CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 


15 Park Row, New York City 
418 Frick Building, Pittsburgh, Pennsylvania 
1607 South Broadway, Dayton, Ohio 
616 Temple Building, Rochester, New York 
827 Hospital Trust Bldg., Providence, Rhode Island 
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UTTING large numbers of small Gears with extreme accuracy is a highly 

developed specialty of ours! We’ve concentrated on doing a better job of 
this kind of work for more than 30 years! Many of America’s biggest buyers of 
Fractional Horsepower Gearing depend upon us for a// the gears they need. 
They have learned, through the years, that G. S. Gears invariably measure up 
to all expectations for uniform accuracy, smooth performance. Large, modern 
facilities together with an efficient, wellstrained organization insure economical 
production and speedy deliveries. If you use small gears or have a problem in 
which they are involved, by all means consult with a friendly G. S. engineer. Get 
ideas, suggestions and moderate cost estimates. You won't be obligated to buy. 


S F N p FO) R free G. S. catalog-bulletin, describing many different types and applications 
of our Fractional Horsepower Gears. 


BAIR Specialties 


TSO CeO CC RR CL LL 


ee 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONA 
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OUR name plate may be essential to your 
product, or merely decorative... but it is never 
unimportant. 


If it is to be worth the cost of affixing it, your 
name plate should stay legible and attractive for the 
useful life of your product. For it is, after all, your 
company’s signature ...as important as your letter- 
head or your trade mark design. 


That is why so many leading concerns are mak- 
ing their name plates of MONEL*. This gleaming, 
silvery INCO Nickel alloy is rustproof, corrosion 
resistant, with strength and hardness exceeding that 
of structural steel. 


MONEL takes a mirror polish, and because of 
its superior hardness, has excellent resistance to 
abrasion. MONEL’s high resistance to oxidation and 
corrosion recommends it particularly where heat, 
moisture, and corrosive atmospheres are anticipated. 


In addition to its other desirable properties, 
MONEL is easy to etch with the proper solution... 
gives fine definition, deep and sharp. 


For further information about MONEL name 
plates, including sources of supply, write directly 
to INCO. Our Technical Service Department will 
gladly furnish full instructions for etching INCO 
Nickel alloys. 


FLY SAMPLE MONEL NAME PLATE 


To help you visualize your own name 
plate in MONEL, a sample will be 
sent free upon request. 







THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. *Reg. U. S. Pat. Off. 
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Label it permanently and attractively... 


with MONEL name plates 
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as tightly as 





Because of Bristol’s 





Multiple-Spline de- 
sign, all the force 
applied in wrenching 






up is directed into 





rotary motion. This 





permits tightening far beyond the limits 
of ordinary screws. Result: tighter grip 
... greater holding power! 


CONQUER VIBRATION... Bristol’s 
Multiple-Spline socket screws resist 
loosening under severe shock and vibra- 
tion . . . are ideal for vibrating shafts 
. . . for mechanisms frequently disas- 
sembled . . . for hard-to-reach fastening 
points. 
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No other socket screw 
can be wrenched up 


BRISTOL'S MUL! 


PRECISION THREADING ... careful de- 
sign, close tolerances plus a complete in- 
spection system add up to a product 
that is accurate, uniform, spins easily 
into place, fits perfectly, wrenches up 
tightly . . . gives you quicker, easier 
fastening . . . lowered assembly costs. 


INTERNAL WRENCHING ... gives de- 
sign advantages — less pocket allowance 
in your product for wrench movement 
. reductions in flange sizes — makes 
possible neater, more compact design. 


Write for bulletin and prices. THE 
BRISTOL COMPANY, Mill Supply 
Division, 153 Bristol Road, Waterbury 
91, Connecticut. 






















MOST EFFICIENT MECHANISM 
FOR TRANSMITTING TORQUE 


The multiple-spline principle is used on 
aircraft propeller shafts and on auto- 
mobile transmission shafts because of 
its high efficiency in transmitting 
torque. In socket screws, the multiple- 
spline directs all the wrenching force 
into rotary motion . .. develops great- 
est holding power. 













The AMP-O-MATIC Wire Terminator is 
now LOANED WITHOUT COST on a one 
year renewable basis—to purchasers of 
100,000 AMP Auto-Crimp Terminals of 
one kind. 


You have a wide choice of AMP Auto-Crimp 
Solderless Terminals—pre-insulated, non-insu- 
lated, insulation support, and insulation piercing 
types—ranging in price from $2.50 per thou- 
‘ sand to $17.14 per thousand. 


Since the AMP-O-MATIC Wire Terminator in- 
e | stalls terminals automatically, the cost of in- 
| stalling them is brought down to the irreduci- 
| ble minimum. 


Do not hesitate to have your wiring program 
analyzed in terms of this AMP high speed auto- 
matic tooling. Actual cost reductions are signifi- 
cant. 


Phone, wire, write, or clip the coupon below 
for complete literature, terminal types avail- 
able, and data sheet. 

















Gentlemen: Send me complete information on the 
AMP-O-MATIC Wire Terminator [] 


NAME 
COMPANY 
ADDRESS. 
CITY. 





PUT THIS 





Have the nearest AMP representative call [] 











 cnintnermnenias ae 





AWP 
AUTOMATIC 


WIRE TERMINATOR 
TO WORK IN YOUR PLANT 


WITHOUT COST 


: 





Utilizing a continuous strip of solderless ter- 
minals and a completely automatic crimping 
cycle, the AMP-O-MATIC (pneumatic) Wire 
Terminator enables the average operator, 
without special operating skill, to achieve 
production speeds of 2000 or more fin- 
ished connections per hour. Every connec- 
tion is completely uniform. 


is ours—to show you how the AMP- 
O-MATIC will lower the installed 
cost of your wired connections. The 


first step is to mail this coupon. 
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HERE ARE TWO PIC- 
TURES OF THE SAME 
THING . . . above a sec- 
tion of Tobin Bronze* 
Rod. At right a micro- 
graph at 75 diameters of 
a polished and etched 
specimen cut from the 
rod. *Reg. U.S. Pat. Off 


_ FIND few better exam- 
ples of precise workmanship 


and careful selection of materials 
than this latest model of the Bausch 
& Lomb Research Metallograph. 
With this precision instrument a 
skilled laboratory technician may 
examine and photograph metal 
structure at high magnification. To 
build it Bausch & Lomb use 61 parts 
made from seven Anaconda Copper 
Alloys. Eight parts are formed from 
tube, 16 from strip and 37 from rod. 


Of what advantage are these al- 
loys? First, they provide accurate, 
smooth surfaces on delicate work- 
ing parts. They lead to production 
economies through higher speeds 


; igeig + Cellaning 


IN METALLURGY 


and longer tool life. Availability of 
just the right alloy for a specific pur- 
pose is typified by the use of Ana- 
conda Alloy 243 (with low lead con- 
tent) for parts requiring knurling. 
Also there’s ease and economy in 
applying finishes such as light-ab- 
sorbing matte-black, or gleaming 
chromium plate. 


Manufacturers in general may be 
sure that the wide range of Ana- 
conda Metals will blanket their 
needs. You can depend on the right 
composition, temper and grain size 
for a given part, whether it is to be 
machined, forged, rolled, spun, 
stamped, pressed, coined, upset or 
drawn. Next Page Please ... 
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THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
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Photos below show a few of the lab- 


oratory instruments that safeguard 
Anaconda quality. 


AT THE MILLS 


ear routine use of the new Bausch & Lomb Re- 


search Metallograph (described on preceding page), and 
many other tools of modern metallurgical research, assures 
the utmost uniformity and dependability in Anaconda Copper 
and Copper Alloys. 


At the turn of the century, The American Brass Company, 
already the largest fabricator of copper and copper alloys, led 
the way in the search for greater metallurgical knowledge, and 
instituted laboratory control of alloy compositions to replace 
the father-to-son methods of mixture determination that had 
prevailed from the beginnings of the industry. 

From that day on, the activity and responsibilities of the 
Technical Department have grown with the rapid advance of 
technical knowledge and instrumentation. Today more than 
half a million tests are made annually in the course of main- 
taining laboratory control over all mill operations and prac- 
tices. 

Such planned research and routine quality control is your 
assurance of Anaconda Metals that will fully meet your man- 
ufacturing requirements. sus 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Smaconda COPPER and COPPER ALLOYS 


Grain Size Comparator 





For Standard Plastics Parts, see 


We manufacture and stock complete lines 
of plastic knobs and handles, only a few of 
which can be shown here. New designs are lj th § 
constantly being added. For catalogs, speci- 


fications, prices, or samples, write Kurz- 
Kasch — America’s foremost source of For Over 32 Years 
standard plastic knobs and handles, Planners and Moulders in Plastics 


Kurz-Kasch, Inc. © 1419 South Broadway * Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 * Chicago, Harrison 5473 * Detroit, Randolph 5214 
Los Angeles, Prospect 7503 * Dallas, Lakeside 1022 * St. Louis, Rosedale 3542 * Toronto, Canada, Adelaide 1377 
EXPORT OFFICES: 89 Broad Street, New York City, Bowling Green 9-7751, 
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WHY G-E INSULATING 
VARNISH 1673 WAS 
SELECTED FOR THIS 


ees 


————$ $— 











Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 








FOR MARINE 


FOR REPAIR 
WORK EQUIPMENT 





DIELECTRIC 
STRENGTH 


RESISTANCE 
TO MOISTURE 


RESISTANCE 
TO ALKALI 


RESISTANCE 
TO ACIBS 


RESISTANCE 
TO SALT WATER 


PENETRATION 
TOUGHNESS 


HIGH TEMPERA- 
TURE AGING 


FLEXIBILITY 


EXCELLENT 
Outdoor switchgear must weather harsh exposure to sun, 


storm, and dirt. So General Electric specialists recom- 
mended G-E Insulating Varnish 1673 for this really rugged 
service. 

_ Clear-baking G-E Varnish 1673 has excellent penetra- 
tion and aging qualities. It dries hard and resists almost 
everything—oil, heat, moisture, acids, alkalis, and arcs. 
Aaid it provides amazing flexibility during assembly and in 
service. 

Your insulating problem gets prompt, personal attention 
at General Electric. Depend on G-E experts to prescribe 
the proper varnish to do your job best. And count on G-E 
quality control methods to keep every shipment uniform. 
i Get more information from your local General Electric 
Merchandise Distributor. Or write: Resin and Insulation 
Materials Division, Chemical Department, General Elec- 
tric Company, Schenectady 5, N. Y. 


| GENERAL &@ ELECTRIC 
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EXCELLENT 
6000 
EXCELLENT 
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Electrical equipment is no better LEME atels 
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TIME-SAVERS ON 


FoR MANY A MANUFACTURER, parts and sub- 
assemblies of Taylor Laminated Plastics save 
time on the production line . . . because they 
can be fabricated with such precision that 
inspection is speeded, rejects reduced, and 
assembly accelerated. 

Are you interested in making your own parts 
of Phenol Fibre, Vulcanized Fibre, or special 
laminates? Taylor can supply you with sheets, 
rods, or tubes . . . and with helpful assistance 
in fabrication. 

Are you seeking a dependable source of 
supply for parts fabricated to your specifi- 
cations? Taylor’s Fabricating Service is ready 
to solve your problem, with on-schedule de- 


0 % 





Offices in Principal Cities 





E ASSEMBLY LINE 


liveries of precision-made parts possessing the 
exact physical and electrical characteristics 
you require. 

It will pay you to find out, now, what Taylor 
can do for you. Please make your inquiry as 
specific as you can . . . including, if possible, 
a sketch or blueprint. Our engineers will give 
it their immediate attention. 


Samples illustrated, from top to bottom: 
Terminal plate, punched from Phenol Fibre sheet. 
Pulley, machined from Vulcanized Fibre sheet, 
Switch back plate. Phenol Fibre. 

End lamination for small motors. Vulcanized Fibre, 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE 
NORRISTOWN, PENNA. e 


e VULCANIZED FIBRE e Sheets, Rods, Tubes, and Fabricated Parts 
Pacific Coast Plant: LA VERNE, CAL. 





DECEMBER 1948 








61 





Said the careful 
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D>: happened in one of the big Pitts- 
burgh department stores. A customer 
walked up to a table of plastic kitchen 
ware. The clerk showed her some colorful 


plastic items . . . but she wouldn't buy. 
Finally the customer said, “I’ve heard of 
a new plastic that will stand boiling water. 
That’s the kind I want.” 

The clerk was stumped. She didn’t 
know for sure if any of them would stand 
water that hot. 

At this point, a Koppers representative 
who had overheard the conversation, 
stepped up. 

“Pardon me, ladies,” he said, “but I 
know the plastic you want. It’s the new 


shopper — 


heat-resisting oa made by Koppers— 
Polystyrene P-8.” He told the customer 
how the new plastic stood the test of boil- 
ing water for 30 minutes and how it could 
be safely washed in the automatic home 
dishwasher . . . and finally that it cost no 
more than other thermoplastics. 

Both the customer and sales clerk were 
intrigued. Both wanted to know when 
the new plastic would be available. The 
answer to that question is . . NOW! 
Molders can order Koppe rs Polystyrene 
P-8 today . . . and the quicker you pli ace 
your order, the quicker you'll be able to 
produce the new plastic items your cus- 
tomers have been waiting for. 
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Here hy 
Koppér's (dl 


POLYSTY 


ras Nese nl 
RENE P-S 


The case of the customer who insists on 
heat resisting plastics is being dupli- 
cated in hundreds of stores throughout 
the country. If your product is one that 
must be washed or used in hot water, 
if it must stand the concentrated heat 
of a radio tube, Koppers New Poly- 
styrene P-8 is the plastic for you. 

In repeated tests, products made of 
P-8 have withstood boiling water con- 
tinuously for a half hour period—much 
longer and at higher temperatures 
than is usual for dishwashing. And in 
the standard A.S.T.M. heat distortion 
test, P-8 shows heat resistance 10° 
higher than the best regularly priced 
polystyrene previously obtainable. 

Costs no more. Koppers Polystyrene 
P-8 sells at the same price as regular 
polystyrene. There’s no premium to 
pay—no reason for not switching to this 
low-cost superior material. 

Has better moldability and extruda- 
bility. Koppers P-8 has an extremely 
fast molding cycle. You get more 
pieces per hour and a higher percent- 


age of perfect pieces. P-8 is a product 
of reliable uniformity with the same 
qualities maintained in each shipment. 
There is less scrap and what scrap there 
is can be ground up and used again. 
Comes crystal clear or in a rainbow 
of colors. All of Koppers Polystyrenes 
are first made crystal clear. Each has 
unlimited color possibilities. Our skill- 
ful color-matching technicians can du- 
plicate any color you want in trans- 
parents, translucents and opaques... 
pale pastels or brilliant hues . . . snow- 
white or jet-black. And they can dupli- 
cate your color, order after order. 
Made by a new and different com- 
mercial process. This enables Koppers 
to offer you a complete line of Poly- 
styrenes—all at the same low cost—all 
quality controlled in every step of man- 
ufacture. Send the coupon Pe infor- 
mation on all of Koppers Plastics. 


KOPPERS COMPANY, INC. 
Chemical Division, Pittsburgh 19, Pa. 
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BOOKLET ON 
KOPPERS 
PLASTICS 


Company 


Position 


Address__--_- 


Koppers Company, Inc. 
Chemical Division, EM12 
Pittsburgh 19, Pa. 


Please send me your new booklet on Koppers Plastics. 


ha, 
KOPPERS 
wW 


Koppers Plastics 


“POLYSTYRENE “CELLULOSE ACETATE *ETHYL CELLULOSE 
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r ou can plan for high and con- 
\ tinuous production of small 
parts from powder at truly low 
unit cost... 

You can plan to economize by 
using standard molds from your 
older presses . . . 

You can plan for fully automatic 
production of parts not previously 
practical for this type of work. . . 

You can plan to save on labor... 

These fully automatic hydraulic 
presses are compact and self-con- 
tained. They have automatic feed 
and discharge, automatic cycle 
control, top and bottom knock- 


Typical Plas- "e) 


tic Parts 
Molded on 
the741 Press. 


out, and provision to operate semi- 
automatically for inserts. One man 
can run 6 to 10 of them. Even your 
night watchman can be “an expe- 
rienced operator’ because he has 
only to fill the hopper and take 
away the finished parts. Any pos- 
sible disruption of continued oper- 
ation merely shuts off the machine. 

Completely automatic operation 
pays big dividends. 

Send for literature on the new 
Stokes 741 press. 


F. J. Stokes Machine 
Co., 5996 Tabor Road, 
Philadelphia 20, Pa. 


*Patents Pending. 
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® (teade name of a group of highly spe- 
Fa stel ] cialized powder metallurgy composi- 
tions, made exclusively by Fansteel) combines the high 
melting point, low arcing and non-welding properties of 
high refractory metals such as tungsten* or molybdenum* 


with the high conductivity and low surface resistance of 





silver or copper. These metals are not alloyed, not merely 
bonded, but integrated by Fansteel techniques in correct 


proportions for heavy duty electrical contact service. 


With the correct Fastell contacts, your product is assured 
against premature failure due to arcing, against over- 
heating or voltage drop due to contact surface resistance. 


Fansteel engineers are at your service. 


Fansteel Metallurgical Corporation, North Chicago, III. 


Pole 


ELECTRICAL CONTACTS 


*Melting Points: Tungsten 6152°F, 
Molybdenum 4757°F. 


A complete coverage of Fansteel Elec- 
trical Contacts for all services is provided 
in this manual. Ask for your copy. 


Kansteel 


ELECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 
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Our “Probing” Committee 
on production methods 


Mane up of key representatives from all 
Divisions, our “Methods Committee” stimulates 
the development and interchange of ideas to im- 
prove and simplify spring production operations. 


From the standpoint of spring users, there are 
benefits from such group effort that are readily 
apparent: concentrated effort exclusively on 
springmaking; a single, high standard of product, 
unified operating procedure that insures unin- 
terrupted production; constant improvement in 
quality and rate of output. 


The “Associated Springmakers” 
have their eyes on the springs you 
need—and the newest mechanical 
means of producing them. Con- 
tact the group below and see for 
yourself. 


ORIGINAL DIVISIONS OF ASSOCIATED SPRING CORPORATION 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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TROUBLE-FREE Motor control 


for Every Machine Tool Requirement 


This A-B name plate on us stands for freedom from pivots, pins, 
(AB) motor controls is an interna- 2 and bearings. It stands for millions of 
tionally famous trademark trouble-free operations. 

... recognized by machinery You can add a valuable sales asset 
buyers as the emblem of top quality .— . by equipping your machines with A-B 
in motor control. It stands for a sole- am motor controls. The A-B name plate 
noid contactor construction having Ge’ assures you and your customers of 
only one moving part. It stdnds for freedom from control troubles: 
double-break, silver-alloy contacts j Allen-Bradley Co., 1316 S. Second.St., 
that never need maintenance. It a Milwaukee 4, Wis. : 


Bulletin 800T 
oiltight station. 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 
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Let Allen-Bradley Control Engineers 
help you select the most suitable 
limit switch for each application 


Limit switches . . . hundreds of types and sizes in the 
Allen-Bradley line . . . are the “makings” of modern 
sequence control systems. 

Some of the more popular A-B limit switches are shown 
above. With this big line to pick from, you can put any 
machine through its paces . . . step up its performance 

. and obtain the automatic sequence control you 


Rotating Cam Limit Switch 


The new Bulletin 801 limit switch will 


require. 
handle from 3 to 12 circuits. Each cam 4 ” / wha aren we 
independently set for position and engu- If you really want to see “what's cooking” in limit 


lar travel. Double-break, silver-alloy con- switches, ask an A-B control engineer to drop in. There's 

tacts assure dependable operation. no obligation . . . it’s a friendly service to machinery 
builders who want up-to-date motor controls on their 
machines. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
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Voodoo: GENERAL PLATE DEVELOPMENT 


General Plate Laminated Silver wire is avail- 


| Allecated Silver able in a wide range of shapes and in practically 


all diameters. Through long years of manu- 


on Wy | gR € facturing know-how an extremely accurate thick- 


ness of silver is maintained throughout the entire 


“f- length of the wire. Uniform, even temper is 
is ——. sat assured with strand annealing. 


e Among the types of General Plate Laminated 
- wire obtainable are odd shapes, solder-filled, 
& 

channel, solder-flushed, ornamental, squares, 
flats and ovals. For specific designs and applica- 
tions pertaining to your problems, we invite you 
to consult General Plate engineers. Write for 
their services and information. 


“Why put silver where you don’t need it!” 

General Plate Laminated Silver on base metal 
wire gives you all the performance advantages of 
solid silver wire yet the cost is exceptionally less. 
It means that you now can get wire with silver 
exactly where you need it, thus providing 


economies not possible with expensive GENERAL PLATE DIVISION 


solid silver wire. of Metals and Controls Corporation 
4012 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
50 Church St., New York, N. Y. e205 W. Wacker Drive, Chicago, Ill. e 757 W. Third St., Mansfield, Ohio ¢ 36 Eastern Ave., Pasadena, Calif. 
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Expertly designed and well constructed 


tools are essential to the production of 
trouble-free stampings. Parts of intricate 
shape, with irregular contours and vary- 
ing depths of draw — and requiring pre- 
cision tolerances — are a challenge to our 
craftsmanship. 

Designed by our engineers, our tools are 
constructed by men practising their inherited 


skill which has been developed through 
long years of training and experience. 
Presteel carries on constant research, 
seeking new developments which can be 
utilized in the design, construction, and 
final operation of tools, resulting in more 
economical production of quality stampings. 
Consult your nearest Presteel representative 
or write us direct about your problems. 


e ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


Representatives in 


ALEXANDRIA, VA. ® BUFFALO ® CANTON, OHIO ® CHICAGO © DENVER © DETROIT 
FORT WORTH © INDIANAPOLIS ®© LOS ANGELES © NEW YORK ® PHILADELPHIA 


SYRACUSE ® TORONTO, CANADA 


US SS) 


612 BARBER AVENUE 


WORCESTER 6, MASS. 
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PRESSURE-CAST ALUMINUM ROTORS 
























Color in this cutaway 
drawing highlights the 
Reliance pressure-cast 
aluminum rotor. 


One of the many outstanding features that make Reliance 
Precision-Built Motors your best choice for dependable, 
long-lasting power is an indestructible rotor, pressure- 
cast in aluminum. This construction makes rotor bars, 
short circuiting rings and fan blades an integral section 
for rugged service requirements. Rotor cores of electric 
silicon steel are precision punched for greatest efficien- 
cy and the slots are skewed to provide quiet operation 
and uniform starting torque. For further facts on what 


precision means in Reliance Precision-Built Motors, write 
for Bulletin C-118. Reliance Protected Open A-c. Motor. 





Sales Representatives in Principal Cities 
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an ADVANCED insulated fixed 
composition resistor that offers 


new opportunities to radio, television, 


electronic and electrical engineers. 


means Better Technically means Beats Toughest Specs 





BT resistor will change your 
standards of performance for 


fixed composition resistors 





at 


iy 


Type BT are so advanced, you need complete info 
to fully evaluate its significance. Test result c 


rigorous requirements of television. Perfo 
prove its excellence in every characteristi 
larly in high ambient temperatures. 


Technical Data Bulletin B-1 gives the 
shall be glad to rush it to your desk or drawi 
or to have our representative review your 
in the light of this advanced resistor. Use 
coupon below. 


power resistors * precisions 
* insulated composition 
resistors * low wattage 
wire wounds + rheostats * 
controls* voltmeter multipliers 
* voltage dividers * HF 
and high voltage resistors. 


INTERNATIONAL RESISTANCE CO., 401 N. Broad Street, Philadelphia 8, Pa. 
IN CANADA: International Resistance Co., LTD., Toronto, Licensee 


tier Test Results ‘means Better Television 







om 


401 N. Broad St., Phila. 8, Pa. 
I want to know more about IRC’s advanced BT Resistor: 


(.) Send me Technical Data Bulletin B-1. 
(1 Have your representative call—no obligation. 
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What they are 


They are materials possessing a desirable combination of insulating 
and mechanical properties produced by applying heat and pressure 
to layers of Fiberglas* cloth or mat impregnated with and bonded 
by appropriate resins. 


Phenolic Laminates. Fiberglas impregnated with phenolic resins... 
offers good physical properties, low moisture absorption and high 
dielectric strength . . . can be machined and punched. 


Melamine Laminates. Fiberglas cloth impregnated with melamine 
resins . . . possesses very high dielectric strength with extremely low 
moisture absorption . . . can be machined and punched. 


Silicone Laminates. Fiberglas impregnated with silicone, a thermo- 
setting resin having very high heat stability . . . contributes to low 
dielectric loss factor and low moisture absorption. 


Polyester Laminates. Fiberglas impregnated with thermosettin 

polyester resins . . . good elevated temperature resistance, electrica 
and mechanical properties . . . complex shapes possible with low-cost 
tooling . . . excellent machining and punching properties. 


Where they are used 


Fiberglas-base laminates are used for panel boards, slot sticks, 
transformer spacers, switch bases, terminal strips and boards, 
insulating washers, coil forms, pole collars, arc shields, etc. 


Phenolic Laminates . . . used wherever above average tensile, 
flexural, compressive and impact strengths combined with good 
electrical properties are required. 


Melamine Laminates . . . used where fire, arc and temperature 
resistance, and high impact strengths are important. 


Silicone Laminates . . . used in electrical apparatus where ambient 
or operating temperatures are, or might be, excessively high. 


Polyester Laminates . . . used where above average temperature 
resistance and physical properties are required ... as an excellent 
general application laminate material. 


Forms available 


SHEETS TUBES RODS 


Phenolic 39” wide to 96” long. | Up to 6” |. D. in 18” | Upto 2” diameter. Up 
Up to 2” thick. to 48” or special lengths.| to 48” lengths. 


Melamine | 36” wide to 96” long. Up to 12” diameter. | Up to 4” diameter. 
Up to 2” thick. 


Silicone 36” x 46”. Up to 1” 
thick. 


Polyester ere wd x 60°. Special shapes possible 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas 
Corporation for a variety of products made of or with glass fibers. 


Yarns for use in: Cord + Tape + Braided Sleeving + Cloth « 
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ERGLAS-BASE. LAMINATES 


4 Who makes them 


Continental-Diamond Fibre Co., Newark, Del. 
The Formica Insulation Co., Cincinnati, Ohio 
Franklin Fibre-Lamitex Corp., Wilmington, Del. 


PHENOLIC MELAMINE SILICONE POLYESTER 
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General Electric Co., Plastics Division, Chemical Dept., Pittsfield, Mass. 
Laminated Plastics, Inc., Cleveland, Ohio . Big. ocy iStaa ee 
Mica Insulator Company, Schenectady, N. Y. 


National Vulcanized Fibre Co., Wilmington, Del. . 


Spaulding Fibre Co., 


Inc., Tonawanda, N. Y. 


St. Regis Paper Co., Panelyte Division, Trenton, N. J. 
Synthane Corp., Oaks, Penna. . Patan cs 
Taylor Fibre Co., Norristown, Penna. . 
Taylor Fibre Co., LaVerne, Calif... . 

Westinghouse Electric Corporation, Trafford, Penne. 


5 Who sells them (Distributors and Representatives Selling Fiberglas-Base Laminates) 


Atianta, Ga. 
General Electric Co. 
Mica Insulator Co. 


Baltimore, Mid. 


Continental-Diamond 
Fibre Co. 

The Formica Insulation 
Company 

National Vulcanized 
Fibre a 
Continental-Diamond 

Fibre Co. 
Mica Insulator Co. 


Boston, Mass. 


Continental-Diamond 
Fibre Co. 
General Electric Co. 


Panelyte Division 
Sherburne Co. 
ae aperaien 


, Conn. 
General Electric Co. 
Buffalo, N. Y. 
Continental-Diamond 
Fibre Co. 

Chariotte, N. C. 

The Formica Insulation 
Comeeny 


enn. 
Walker Van Deusen & Co, 


A. 4. Cox Co. 
Continental-Diamond 


Fibre Co. 
— Insulation 
ny 
Gault Electric Co. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
Prehler Electrical Insula- 
tion Co. 
St. Regis Sales Corp., 


Panelyte Division 
Synthane Corporation 
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Cincinnati, Ohio 
General Electric Co. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
St. Regis Sales Corp., 
Panelyte Division 
Cleveland, Ohio 
Consumers Rubber Co. 
Continental-Diamond 
Fibre Co. 
The a Insulation 
Compa 
Gen Hleetrie Co. 


Laminated —— Inc. 


Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
R. A. Staff Co. 
St. Regis Sales Corp., 
Panelyte Division 
Synthane Corporation 
Dallas, Texas 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
Sneed Sales Co. 
Dayton, Ohio 
ontinental-Diamond 
Fibre Co. 
Merle M. Lyon 
Denver, Colo. 
Continental-Diamond 
Fibre Co. 
Electrical Specialty Co. 
National Vulcanized 
Fibre Co. 
Detroit, Mich. 
Continental-Diamond 


Co. 
The Formica Insulation 


Company 
Gunalt Electric Co. 
Mica Insulator Co. 
National Vulcanized 

Fibre Co 


R. E. Pasch 
St. Regis Sales Corp., 
Panelyte Division 


Synthane Corporation 
Elizabethton, Tenn. 

ee Corporation 
Erie, Pa. 

General Electric Co. 
Fort Wayne, Ind. 

General Electric Co. 
Grand Rapids, Mich. 

The Formica Insulation 


Com 
Hartford, Conn. 
The Formica Insulation 


Houston, Texas 
Continental-Diamond 
Fibre Co. 
Indianapolis, Ind. 
Continental-Diamond 
Fibre Co. 
Kansas City, Mo. 
The Formica Insulation 
Company 
Norman L. Spelman 
Synthane Corporation 
La Verne, Calif. 
Taylor Fibre Co. 
Los Angeles, a 
Electrical Special 
The Formica ~ = 
Company 
General Electric Co. 
Marwood Limited 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
Synthane Corporation 
Tri-State Supply Corp. 
Meriden, Conn. 
General Electric Co. 
Midland, Mich. 
Dow-Corning Corp. 
(silicone) 
Milwaukee, Wisc. 
Continental-Diamond 
Fibre Co. 


The Formica Insulation 


Yompany 
G.C. Tombs Co. 
Mica Insulator 


“CORNING 


FIBERGLAS 


Laminates + Varnished Cloth - Saturated Tubing 
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National Vulcanized 
Fibre Co 


i » 
Prehler Electrical Insula- 


tion Co. 
Synthane Corporation 
Minneapolis, Minn. 
Continental-Diamond 
ibre Co. 


Fibre Co. 
Prehler Electrical Insula- 


tion Co. 
St. Regis Sales Corp., 
Panelyte Division 
Nashville, Tenn. 
The Formica Insulation 
ey 
Newark, N. J 
General Electric Co. 
Synthane Corporation 
New Haven, Conn. 
National Vulcanized 
Fibre Co. 
New Orleans, La. 
Continental-Diamond 
Fibre Co. 
New York, N. Y. 
Continental-Diamond 
Fibre Co. 
™' Formica Insulation 
mpany 
General Electric Co. 
L. K. Detwiler 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
St. Regis Sales Corp., 
Panelyte Division 
Synthane Corporation 
Omaha, Neb. 
Continental-Diamond 
Fibre Co. 
Philadelphia, Pa. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 


Mica Insulator Co. 


x «K «MK UK KOKO 


<x x«~ «x 


National Vulcanized 
Fibre Co. 
Synthane Corporation 


ME, B, Beach Co. 


Continental-Diamond 
Fibre Co. 

The Formica Insulation 
Com 

General Electric Co. 

National Vulcanized 
Fibre Co. 


Pittsfield, Mass. 

General Electric Co. 
Portiand, Ore. 

Electrical Specialty Co. 


Marwood Limited 


Providence, R. |. 


General Electric Co. 


Quincy, Mass. 


The Formica Insulation 


The Formica Insulation 
Company 


Mica Eeinee Co. 

National Vulcanized 
Fibre Co. 

Synthane Corporation 


St. Louis, Mo. 


Continental-Diamond 
Fibre Co. 

Tyee Insulation 

ny 

Guana Electric Co. 

Insulation & Wires, Inc. 

Mica Insulator Co. 

National Vulcanized 


Fibre Co. 
Synthane Corporation 


St. Paul, Minn. 


Ear! R. Benson Co. 


San Francisco, Calif. 


Electrical Specialty Co. 
The Formica Insulation 
Company 


+ Magnet and Lead Wire + Mica Combinations. 


Springfield, Mass. 
General Electric Co. 
Syracuse, N. Y. 
St. Regis Sales Corp., 
Panelyte Division 
Toledo, Ohio 
The Formica Insulation 
Company 
Tolland, Conn. 
C. C. Currier, Jr. 


Tonawanda, N. Y. 
Spaulding Fibre Co., Inc. 
Trafford, Pa. 
Westinghouse Electric 
Corporation 
Trenton, N. J. 
St. Regis Sales Corp. 
Panelyte Division 
Tulsa, Okla. 
Synthane Corporation 
Washington, D. C. 
Continental-Diamond 
Fibre Co. 
Wilmin 
Frente rite Fibre-Lamitex 
Corporation 


In addition to laminates, Fibergias- 
base materials are available in all forms 
commonly used in the manufacture and 

maintenance of motors, generators and 
other electrical equi 


pment. For infor- 


mation on the complete line, write: 
Owens-Corning Fi Corporation, 
-_ it. 866 Toledo i, _, for a copy 

e “Fiberglas Electri cal Insulating 
Materiale’” manual. Branches in prin- 
cipal cities. 


In Canada: Fiberglas Canada Limited, 
Toronto, Ontario. 












| 9 Modern dectgdety are ro proving that ae often leads to 

| the ultimate in utility. This new trend is finding full expres- 
sion at Auto-Lite’s great Bay Manufacturing Division in 
Bay City. Here under one roof are the technical skills 
and production capacity for a new art rendered in 
plastics including brilliantly colored elastomeric 
plastics, decorated metals and metal-plastic 
combinations. The artistic skill of Auto-Lite’s 
Art and Style Division is available on 

i matters of design and development. 














THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. © Bay City, Mich. 





Tune in “Suspense!’’—the Auto-Lite Radio Show—Thursday, 9:00 P.M., E.S.T. on CBS 
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NANUUEACTURING 


S A GROUP, engineers are generally 
objective in their thinking and 
usually express themselves in a straight- 
While they would be 
the first to modify any claims with an 


forward manner. 


exact statement of limitations, they would 
be the last to try to conceal or mislead 
through the involved use of language. 
Hence, we venture to say that most engi- 
neers would agree with the plea made in 
November ELECTRICAL MANUFAC- 
TURING by Casper W. Ooms, until re- 
cently Commissioner of Patents, that in 
his patent application the inventor should 
define far more precisely than is now the 
general practice, just what his invention 
really is. 

It is a safe bet that when the develop- 
ment engineer first describes his brain- 
child to the patent attorney, he does not 
use the sort of language that eventually 
appears in the issued patent. In evaluat- 
ing his contribution to the art, the engi- 
neer tries to be as objective as possible; 
nor does he think up a host of claims by 
interminable permutations of details. 

The resulting confusion is no help to 
the research and development engineers 
who necessarily must keep up with patent 
literature. As editors whose function is 
to clarify text descriptions so as to high- 
light the main ideas for the rapid and 
painless absorption by the busy reader, 
we sympathize with those who must 
spend tedious time in wading through 
the involved language of patents. 

Mr. Ooms makes two closely related 
suggestions to alleviate the situation: 
First, simplification of the form of claims 






and a more direct approach in describing 
the basis of invention in plain terms; and 
second, simplification of the examination 
process. The two suggestions are inter- 
related and the adoption of the first would 
obviously speed up the examination 
process although it would probably re- 
quire a statute for its implementation. 
On the other hand, the Patent Office it- 
self has the power to undertake imme- 
diately certain reforms aimed toward 
simplification of the examination proce- 
dures and clarification of patent descrip- 
tions. 

One step toward this latter end is being 
independently urged by electrical engi- 
neers in the machine tool group. They 
would like to have the so-called “elemen- 
tary” wiring diagram universally accepted 
in patent applications relating to novel 
arrangements of electrical circuits. Such 
diagrams should be familiar to readers of 
ELECTRICAL MANUFACTURING by 
now. They are elementary to the extent 
that conventional ASA symbols are em- 
ployed, together with the one-wire sys- 
tem, rather than a full wiring diagram 
which might be used in completing a 
hookup. They are particularly useful 
in showing the relationships of interlock- 
ing and sequencing relays. 

At present there is no hard and fast 
rule against their use. It would appear 
desirable therefore to establish a uniform 
practice acceptable by all Patent Office 
examiners. The editors invite comments 
and discussions that can be passed along 
to the Commissioner of Patents in sup- 
port of those furthering this idea. 










~ Hlectronic Controls 





for Regulating Temperature 





HOMER B. CLAY 


Sales Application Technician 
Minneapolis-Honeywell Regulator Company 


HERE close control of temperature is required 
for relatively large masses, lag in heat dissi- 
pation through the mass as well as lag in de- 

tection of temperature change results in wide swings 
in temperature. Some form of compensation plus 
greater sensitivity for the temperature sensing element 
is essential. 

In air conditioning systems, for example, predeter- 
mined conditions of temperature and circulation are 
required within a space. A person entering the air con- 
ditioned room, opening of a door or window, or even 
turning on a light is sufficient to change the temperature. 
Automatic controls designed for such service must sense 
these changes and adjust the temperature of the air 
entering the room to match the new load. 

Air masses handled by an air conditioning system, 
however, are generally so large that temperature cor- 
rections called for by the control system do not imme- 
diately affect the space; so the room temperature is 
usually permitted to drift even farther from the de- 
sired control point before correction. The control 


system also has lag, and as a result the system usually 
overcorrects slightly after an upset. Compensating the 
room temperature control point from temperature at 
other locations sometimes helps the control system 
anticipate load changes, reducing the effect of the system 
lag. For example, a drop in outdoor temperature will 


likely increase the heating load of the space, but rather 
than wait for the room thermostat to sense a drop in 
temperature, the heat input to the room can be increased 
by an outdoor thermostat acting as a compensator. 
Compensators are also quite effective when measuring 
the temperature of air just leaving a heating or cooling 
coil, smoothing out temperature fluctuations in the 
supply air and preventing over-correction. 
Compensators have been used for years but until now 
compensated control systems have been complicated and 
their application limited as to the number of com- 
pensators. Even though lag can be partially reduced 
by compensators, the control lag must be overcome if 
ideal control is to be obtained. Most of the lag existing 
in conventional controls is the result of slow heat transfer 
to and from the temperature sensing element. To reduce 
this lag, the effective mass of the element must be de- 
creased and its area increased, but such a step also 
reduces the forces available for operating switches, 
potentiometers, throttling valves, or whatever is re- 
quired to control corrections. Using relays to increase 
the effect of the force (produced by expansion or con- 
traction of the mass) still does not permit the use of 
masses small enough to produce ideal control response. 
Electronic amplification is used in the new control 
system described here. This system departs from the 
principles of expansion and contraction, and eliminates 








Mounting bracket (center) and (left) detachable resistance thermostat. When temperature varies, change in resistance 
of a low-mass coil unbalances a bridge circuit feeding an amplifier. Response is rapid; overall sensitivity it approxi- 
mately 100 times that of expansion or bimetal sensing elements. 
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While developed primarily for air 
conditioning service, this simple, 
compact and extremely sensitive 
system provides for a variety of 
compensating methods useful in 
other heat control applications. 


moving parts by using coils of temper- 
ature-sensitive resistance wire as sens- 
ing elements. The wire is quite fine, a 
relatively large area representing a 
small mass. The resistance changes in 
the wire accompanying temperature 
changes are too small to operate relays, 
and the wire is too fine to carry the 
current needed for this purpose with- 
out heating up and impairing its ac- 
curacy as a_ temperature-measuring 
device. However, by reducing the cur- 
rent passing through the element to a very low value, a 
small change in temperature can produce a change in 
voltage which may easily be amplified into a signal 
strong enough to operate a relay. 

The heart of the system is the bridge circuit, Fig. 1, 
and all application variations are made within this cir- 
cuit. In a simple alternating current bridge, three of the 
legs are resistors having fixed values and the fourth 
leg is variable, in this case a thermostat, consisting of a 
coil of temperature-sensitive resistance wire. An alter- 
nating voltage is impressed across A and B as shown, 
and the unbalanced voltage appears across C to D when 
temperature changes. 

For a balanced condition to exist, the resistances in 
the bridge must be of the following ratio: 


R, Rs 
Re: a 


If this equation is satisfied, zero potential will exist 
from C to D. Should the temperature of the thermostat 
rise, the resistance of the thermostat R. will rise, un- 
balancing the circuit. The drop across Ry will now be 
less than the drop across Rs, and a voltage will exist 
from C to D of the same frequency and phase as the 
applied voltage measured from A to B. If the tempera- 
ture drops below its original value, voltage will again 
exist from C to D, this time 180 deg out of phase with 
the applied voltage. 


Introducing Self-Balancing Function 


The same bridge circuit is shown in Fig. 2 with a 
potentiometer connected between R, and Ro. The por- 
tion of the potentiometer to the left of the arm is 
designated as R; and the portion to the right as Rg. 
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This production line delivers a modulating motor designed to operate 
dampers or valves to control air temperature. A potentiometer driven 
by the motor feeds a balancing signal to an electronic bridge controlled 
by a resistance thermometer. 


Point C is now the arm of the potentiometer, and the 
equation for balance is now: 


R, + R; Ra 
Rs + Re R, 


Again, a rise in temperature produces an in-phase 
voltage across C and D, and a drop in temperature 
produces a voltage 180 deg out of phase. However, 
whenever the bridge is out of balance due to a tempera- 
ture change, the potentiometer can be adjusted so as 
to rebalance the circuit. If the unbalance is caused 
by a temperature drop, the arm must be removed to the 
left, and if caused by a temperature rise, to the right. 

Schematic layout of the entire control system in its 
simplest application is shown in Fig. 3. The voltage 
developed by the bridge circuit as a result of a tem- 
perature change at the thermostat is fed into an elec- 
tronic relay where it is amplified and discriminated. 
If the signal is of sufficient strength, one or the other 
of two pilot relays will close, depending upon whether 
the signal is caused by a rise or a fall in temperature. 
The delays energize a small split-phase capacitor motor ; 
one relay supplies voltage directly to one field winding 
of the motor and through a condenser to the second 
winding, and the other relay supplies voltage directly 
to the second winding and through the condenser to the 
first, reversing the direction of rotation. The motor 
operates a valve or damper to make a temperature cor- 
rection and at the same time moves the potentiometer 
arm in the proper direction to balance the bridge. 
When balance is achieved, the voltage from C to D 
becomes zero, and the relay energizing the motor drops 
out, stopping the motor in its new position. 

The electronic relay contains three dual tubes, a power 
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Fig. 1—Simple a-c bridge circuit is heart of the electronic 
control system. It comprises three fixed-value resistors 
while the fourth leg (the thermostat) is a coil of tempera- 
ture-sensitive resistance wire. Voltage across C and D is 





transformer, two pilot relays, and electronic circuit 
elements. Tubes provide the functions of half-wave 
rectification, three stages of class “A” amplification, 
and phase discrimination. The transformer provides 
power for the rectifier, amplifiers, discriminator, and 
bridge circuit. The electronic relay is non-adjustable ; 
it may be replaced with no system adjustments. 

Method of discrimination is shown schematically in 
Fig. 4. Alternating voltages are supplied to the plates 
of two triodes, each in series with a relay coil, and a 
condenser is connected across each relay coil. The grids 
of the triodes are in parallel, and the output of the 
third amplifier is placed on these grids. Fixed bias, 
not shown, holds the tubes at cut-off when there is no 
grid signal. The voltages on the two plates are 180 
deg out of phase with each other, so the signal im- 
pressed on the grids must be in phase with one or the 
other of the plates. Assuming that a signal arriving on 
the grids is in phase with triode 1, the following action 
takes place: 

During the first half-cycle, the plate of triode 
1 is positive ; the grid signal is positive. The tube 
conducts, pulling in the armature of relay 1 
and charging the condenser across relay 1. The 
plate of triode 2 is negative, so no current flows 
in the lower circuit. 

During the second half-cycle, the plate of 
triode 1 is negative, so no current flows, but 
the condenser discharges through the relay coil, 
holding the armature in. The plate of triode 2 
is positive, but the grid signal is negative; the 
tube remains cut off. 

If the signal arrives in phase with triode 2, instead, 
relay 2 pulls in and relay 7 remains out. In this manner, 
the circuit discriminates between signals that are the 
result of a drop in temperature at the thermostat and 
those that are the result of a rise in temperature by 
discriminating between the phases of incoming signals. 

All adjustments on the system are made within the 
bridge circuit. Fig. 5 shows the complete bridge cir- 
suit used ‘if one thermostat is to have full control of one 
valve or damper motor. This is the same circuit as 
Fig. 2, except that two thermostats and a potentiometer 
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in phase with applied voltage for a rise in temperature; 
180 deg out of phase for a temperature drop. Fig. 2— 
With a potentiometer connected between the fixed resistors, 
the bridge can be rebalanced by shifting the potentiometer 


have been added. One rheostat is shunted across the 
motor-driven potentiometer. Its function is to establish 
the throttling range of the thermostat. If it is set so that 
the resistance of the parallel combination is five ohms, 
for example, moving the motor potentiometer arm from 
one extreme to the other would subtract five ohms from 
one side of the circuit and add five ohms to the other. 
If the circuit is in balance with the arm at one ex- 
treme, the thermostat will have to change approximately 
ten ohms to balance the circuit with the arm at the other 
extreme. If the thermostat changes one ohm for every 
degree of temperature change, the above example 
would represent a throttling range of ten degrees. The 
shunt method of establishing throttling range is used 
so that any range of temperature control points and 
throttling ranges can be covered by only one value of 
motor potentiometer resistance and several values of 
thermostat resistance, as required for compensation. 





Fixed-gain electronic amplifying relay unit for the con- 
trol system is built into an easily serviceable chassis. 
Transformer provides power for bridge circuit, ampli- 
fier and motor relays. All bridge circuit ‘components 
except thermostats are mounted in chassis. Three tubes 
provide rectification, amplification and discrimination. 
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arm. Fig. 3—Electronic relay amplifies and discriminates 
the voltage developed by the bridge circuit as thermostat 
resistance changes. Relays control the reversing motor to 
operate dampers or valves and simultaneously move poten- 


To adjust the control point a rheostat calibrated in 
degrees is added in series with the thermostat. If the 
system is in balance, and the resistance of the control 
point adjuster is increased one ohm, the effect on the 
control system will be the same as though the thermo- 
stat temperature had increased one deg, and the elec- 
tronic relay will position the motor to provide less 
heat to the space. The system will then come into 
equilibrium approximately one deg cooler than before. 
Increasing the resistance of the control point adjuster 
lowers the control point. 

A calibration potentiometer can be added to the 
circuit between the upper and lower portions of the 
bridge as shown in Fig. 5. The supply voltage is 
applied to the right side of the circuit through the 
arm of this potentiometer. Its function is to provide 
an adjustment to compensate for the resistance of wires 
leading out to and back from the thermostat and for 





Two separate field windings in this split-phase capacitor 
motor provide reversing operation. Directional relays 
are controlled by the amplifier. 
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TRIODE NO. 1 RELAY NO.1 


382 AMPLIFIER 
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TRIODE NO.2 RELAY NO. 2 








DISCRIMINATOR CIRCUIT 


tiometer arm to bridge balancing position. _Fig. 4—This 
circuit distinguishes between signals resulting from rise and 
fall of temperature at the thermostat and operates the 
proper relay to energize motor and rebalance the circuit. 


resistance tolerances of thermostat elements and fixed 
resistors. It affects the circuit in the same manner as 
does the control point setting; moving the arm upward 
produces a higher control point. 

It is desirable in some applications to control from 
the average temperature of several points rather than 
just one. Such an application is simple with this system. 
If a circuit like the one in Fig. 5 used a 1,000-ohm ther- 
mostat, for example, the temperature could be averaged 
over a large area by connecting in series five thermo- 
stats of 200 ohms each, or even 20 thermostats of 
50 ohms each. 

Another important feature of this system is that al- 
most any number of additional thermostats may be used 
to compensate a control point from other temperatures 
without decreasing the sensitivity of the system. There 
are several methods used to accomplish this. The first is 
to provide a compensator and thermostat having the 
same ratio of resistances as the ratio of their authorities. 
Thus, if a compensator is to have 4 the authority of a 
1,000-ohm thermostat, it would have a resistance of 
250 ohms. It would be wired into the circuit in place 
of one of the fixed resistors and would require a 750- 
ohm series resistor to make up the rest of the 1,000 
ohms needed in that leg. The compensator just de- 
scribed would require four times the temperature change 
required by the thermostat to make a given motor 
correction. 

In using this method of compensation, the chief dis- 
advantage is that the amount of compensation is not 
adjustable. When adjustable compensation is desired, 
the circuit shown in Fig. 6 can be used. It is similar 
to the circuit in Fig. 5, except that Rg and Ry have 
been replaced by a compensator leg (a compensator and 
a fixed resistor) and a fixed leg (two fixed resistors), 
centers of the two legs being connected by a potentiom- 
eter. The arm of this potentiometer becomes point D. 
The compensator, thermostat, and all fixed resistors 
have approximately the same resistance. If the arm of 
the added “authority potentiometer” is moved up to the 
midpoint of the compensator leg, the authority of the 
compensator is the same as that of the thermostat; one 
deg rise at the thermostat will exactly balance out a 
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Fig. 5—Throttling potentiometer fixes the range; an ad- 


justable series resistance sets the control temperature, and 
a calibration potentiometer compensates for thermostat lead 
resistance. 






Fig. 6—When adjustable compensation is re- 
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quired, another leg including an outdoor thermostat is 


added in parallel with the fixed leg of the bridge. The 
“authority compensator” setting then determines the rela- 
tive effect of thermosats on control system response. 





one-deg fall at the compensator. If the authority 
potentiometer arm is moved down to the center of the 
fixed leg, the compensator will have no authority. The 
resistance of the authority potentiometer is large enough 
to effectively isolate the fixed and compensator legs 
from each other, so a temperature change at the com- 
pensator will not produce a signal at the electronic 
relay when set at this lowest position. Any value of 
authority up to 100 per cent may be established by 
properly positioning the authority potentiometer arm. 

Such an adjustable compensation circuit would be 
used if it were desirable to shift an indoor control point 
according to outdoor temperature. Suppose it is de- 
sirable to raise a room control point one deg for every 
10 deg drop in outdoor temperature. For the outdoor 
compensator to have 4» the effect of the thermostat, the 
authority potentiometer arm would be set at ten per cent 
of the distance from the fixed leg to the compensator leg. 

This electronic control system is extremely adaptable 
in application. As many compensator circuits as de- 
sired may be added to the initial thermostat circuit by 





Duct thermostat with temperature-sensitive coil around 

the tube is also used as outdoor compensator to actuate 

necessary adjustments in control system temperatures. 

Immersion thermostat (below) contains a similar sensi- 
tive coil enclosed in a waterproof shield. 
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connecting them in series with the PD lead in Fig. 6. 
Motors may be sequenced from one bridge circuit by 
placing their potentiometers in series, and the same 
thermostat may have different throttling ranges as it 
controls different motors in the sequence. One room 
thermostat can control as many electronic relays as 
desired with automatic change-over from heating to 
cooling operation, and with separate compensation for 
each electronic relay if desired. 


System Has Many Advantages 


The system is simple. Sensing elements are nothing 
more than a few turns of No. 43 wire on plastic forms. 
The entire electronic portion of the system is contained 
in one integral unit with no adjustments. It may be 
replaced by pulling it out of its jacks and plugging in 
another without upsetting control of the system for 
more than a few seconds. One panel contains the relays 
and all bridge circuit elements both fixed and adjust- 
able. 

The system is sensitive. The sensing elements have 
so little mass that they follow temperature changes 
almost instantly. The electronic relay has a fixed gain 
set to an optimum value—not enough to develop hunt- 
ing conditions, but still enough to utilize the fast re- 
sponse of the thermostats and compensators. 

The system is economical. The initial cost is not 
prohibitive, and the absence of moving parts in the 
sensing elements insures long life. The electronic relay 
is conservatively designed and the tubes are thor- 
oughly tested before use. By maintaining even tem- 
peratures, higher standards may be established on con- 
trol applications. 

Principles upon which the electronic system is built 
are sound. Sensitive wire elements have been used for 
years as temperature measuring devices in resistance 
thermometers and temperature recorders. The func- 
tions performed by the electronic relay have also been 
used for years in other control applications such as the 
automatic pilot for aircraft, turbo-supercharger regu- 
lator, cabin temperature controls for aircraft, and rail- 
way air conditioning controls. oo 
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Solventless Insulating Varnishes 


CHARLES F. HILL and NEWTON C. FOSTER 
Insulation Department, Research Laboratories 
Westinghouse Electric Corporation 


NSULATING VARNISHES are applied to solid 

or fibrous insulating structures as filling and coat- 

ing materials. The two functions can be distin- 
guished by using the terms “coating” and “impreg- 
nating.” The coating varnishes are primarily a surface 
seal against moisture and dirt. In addition to moisture 
protection, the impregnating varnishes give improved 
mechanical properties to the solids insulation, improve 
dielectric strength, and increase the thermal conduc- 
tivity. They can also be considered as forming a better 
base for the coating materials. 

Prior to about 1935 varnishes for both coating and 
impregnating were of a linseed or other drying oil base 
requiring oxidation to dry or set them. They made 
fairly good coatings but poor impregnating compounds. 
They were not only difficult to “dry” in deep structures 
but the oxidation process produced organic acids which 
reduced the moisture resistance and adversely affected 
the electrical properties. Asphalts and natural gums 


| and experimental data de- 
scribe a solvent-reacted polyester- 
type resin that seems to approach 
the “‘ideal”’ requirements for an in- 
sulating varnish. Tests show it pro- 


vides 100-per-cent fill of voids in 


an insulating structure, plus su- 


perior thermal stability, moisture 
protection and good electrical char- 
acteristics. But special processing 


techniques are necessary. 
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were also mixed with these base materials to improve 
some of their properties and sometimes to cheapen them. 
They had a short thermal life as moisture barriers. 

The synthetic resin varnishes that came into being 
about 1935 constituted a distinct advance since the 
thermal life of the coatings was much longer and they 
would dry or set as impregnants. But for both the 
natural-resin and synthetic-resin types there was a 
serious defect in that they could only be applied with 
volatile solvents, usually as much as 50 per cent solvent, 
so that filling was low. Usually less than 50 per cent 
of voids were filled. Therefore the impregnants espe- 
cially fell far short of the best that could be visualized 
as to moisture protection, mechanical support, transfer 
and dielectric strength. 

Insulation engineers still hoped for an “ideal” varnish 
with longer-life coatings and complete fill of the voids 
in the insulation structure. It is the purpose of this 
paper to discuss an attempt to provide this “ideal” 
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varnish in a synthetic resin material developed under 


‘the trade name of “Fosterite.” Data and experiments 


will be adduced to indicate how closely this material 
approaches the desired objective. 

Chemically it can be classed as a thermosetting vinyl 
polymer and generally described as a polyester. It is 
also a copolymer of two resins. When the two resins in 
liquid form are admixed, one resin (a monomer) acts 
as a solvent for the other. Prior to reaction, this solu- 
tion is quite fluid. On being catalyzed and heated, the 
two resins react together to form an infusible solid. 
There are no by-products of the reaction. The solid 
is a clear amber, optically free of defects. In simple 


terms, the chemical reaction is as follows :* 
Catalyst 
Styrene monomer + Polymer ——-—> Copolymer 
Heat 
(solvent ) (resin) 


Fig. 1 shows a large cylindrical mass of one of these 
resins as developed for photoelastic studies. Such 
large masses can be cast, optically free of mechanical 
strain or defects. They thus satisfy the ideal in that they 
solidify without by-products into an infusible solid resin, 
capable of giving or approaching 100 per cent fill of 
voids. 

Mechanically, these resin copolymers can be made with 
a wide range of physical properties, from rather hard, 
brittle resins to very flexible elastomers. The unreacted 
mixtures ready for use can be made with a wide range 
of viscosities to meet any type of impregnation or coat- 
ing problem. 

On the electrical side, these resins would be classi- 
fied as “good,” being approximately equivalent to stand- 
ard resins now in use. Particularly when-used in coils, 
they give excellent results due to the high degree of 
fill as compared to resins with volatile solvents. They 
also promise to supply another important characteristic— 
thermal stability or thermal life. Actually, they are 
organic materials and basically should not be greatly 
superior to some of the standard resins in thermal 
stability, but due to the degree of fill obtainable, they 


* For more detail of the chemical reactions, the reader is referred to a 
paper by N. C. Foster, published in the Proceedings of the Electrochemical 
Society for 1946, Vol. 90, p. 377. 
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Fig. 2—Comparison of the life of one of the best standard 
volatile solvent type resins with that of a mica-filled Foster- 









Fig. 3—Twice-wound strap-type conductor coil with glass 
insulation of the kind tested. 




































ite resin on small strap-wound coils. 


give a far better life under heat than do the nonreactive 
volatile solvent type resins. 

An actual comparison of the life of one of the best 
standard volatile solvent type resins with that of a 
Fosterite solventless resin on small strap-wound coils 
is shown in Fig. 2. The coils are twin-wound strap- 
type conductors with glass insulation as shown in Fig. 
3. In this laboratory study the coils were exposed to 
oven temperatures for a six-day period, followed by a 
24-hr period at 90 per cent R.H. and 32 C. Insulation 
resistance between the twin windings was used as a 
measure of the moisture penetration. In tests at 175 C, 
200 C, and 225 C, the solventless resin gave a life of 
about twenty times that of the standard volatile solvent 
resin. On the basis of a 10 C rule for half life, this 
means the solventless resin at 45 C higher tempera- 
ture should give equal life to that of the standard resin. 
Since the heat transfer due to complete fill is better for 
the former, the advantage is actually more than the 
45 C measured. 

While on the subject of heat transfer, it would be of 
interest to know just how much gain we might expect 
by complete fill of voids. The gain will be a function of 
the distance the heat is to be transferred, the ratio of 










Fig. 4—Average size d-c field coil; about 2-in. square 
cross-section. Solventless fill improves heat transfer. 
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copper to insulation, and other factors, but an example 
will at least indicate what is to be gained. Suppose we 
consider the average size d-c field coil about 2 in. square 
in cross-sections as shown in Fig. 4; the copper con- 
ductors heated electrically ; and the test made in a wind 
tunnel. We are concerned with the thermal gradient 
through the coil. Comparing the complete fill obtained 
with solventless copolymers to the fill obtained with 
volatile solvent varnishes, measurements show that the 
temperature gradient is 50 per cent greater for the sol- 
vent varnish than for the solventless material for the 
same rate of heat loss. In terms of heat loss on these 
coils, the solventless resin goes up to 3.8 watts/1 C 
gradient as compared to 2.5 watts/1 C for the volatile 
solvent varnish. 

So far we have looked at the favorable side of the 
picture in regard to these resins. It has been shown 
that, from the standpoint of possible gain due to com- 
plete impregnation, these resins promise decided im- 
provement in electrical properties, moisture protection, 
heat transfer and thermal stability over standard solvent 
resins. But on the other side of the ledger, there are 
some problems, chiefly of a processing nature, that will 
tend to retard their use because new methods of handling 
and processing are required. 

The polymerization reaction, as stated previously, 
must be catalyzed. After the catalyst is added, the 
liquid life of the resin is quite short as compared to 
volatile solvent type resins. This life can be varied from 
a few hours or minutes up to a few weeks but much 
closer control must be exercised than for the usual mate- 
rials in use. Since the volume of active varnish must be 
kept down, the processing must be designed to permit 
a minimum of active material. Standard processing 
methods now in use are, in general, not applicable. 

As an example of a processing method in use on 
apparatus, the one used on radio and radar components is 
of interest. One of the problems of complete fill is that 
of holding the fluid impregnant in place without drain- 
age until solidified. A method which has been termed 
“encapsulation” was devised for use on such com- 
ponents during the war period. 

A very viscous coating is made from the fluid resin* 
by including a considerable per cent of powdered mica 
as an inorganic filler. The coil and core assembly of a 
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* The Fosterite resin prior to the reaction previously explained. 






















































Fig. 6—(B) Cross section of impregnated small pulsing 
transformer and (A) encapsulated filament transformer. 









DECEMBER 1948 





Fig. 5—Dipping coil and core assembly of small trans- 
former; first step in “encapsulation” process that pro- 
vides complete impregnation. 


small transformer, as an example, is dipped to the top 
edge of the coils as shown in Fig. 5, drained and baked, 
with the result that 4%» in. or more of solid resin forms 
a cup about the structure, leaving one end of the coils 
open. A very fluid resin is then impregnated into the 
coils and core by vacuum and pressure. Baking is in an 
upright position, thus giving nearly 100 per cent fill. 
Finally, the remaining surfaces are capped by the viscous 
resin. 

Such encapsulated components withstand water soak- 
ing for hours and even days without serious effects. A 
cross-section of a completely impregnated small pulsing 
transformer B is shown in Fig. 6. Due to the complete 
fill, the transformer has quite high dielectric strength. 
This small unit operated at 12,000 volts and delivered 
several hundred watts of power. Many were operated 
for hours under test at more than twice rated voltage. 
The small filament transformer A shown in Fig. 6, 
treated with this resin and wound for 110-volt opera- 
tion, was actually operated under tap water for nine 
months without failure. Coils treated with a standard 
volatile solvent resin would not withstand soaking 
more than a matter of minutes and usually drop in- 
stantly in insulation value. 

Beyond the ordinary electrical insulation applications, 
these resins should find many other applications. Since 
they solidify without by-products of the reaction and 
without the application of pressure, they suggest them- 
selves as casting resins. They can also be used as low 
pressure laminating resin for plates, tubes, and shapes. 

In cost these resins are not expensive and fall in the 
range of other standard resins now in use. 

Data and experiments indicate that a solventless or 
solvent reacted resin such as the Fosterite resins de- 
scribed herein approaches the ideal varnish. They im- 

(Continued on page 164) 
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Electro-Hvdraulic Controls 


Combined in Stretch Forming Machine 


Three independent motor-driven hydraulic systems, governed by push but- 





tons, interlocking relays, solenoid and manual valves, produce directionally 
. controlled tension in the aluminum sheet, then wrap it around forming die. 


J. A. HELGET 
General Manager 


Hufford Machine Works, Inc. 


THE design of conventional mechanical or 


i N 
| I hydraulic presses for drawing and forming opera- 
. tions on sheet metal, it is possible to provide for 
automatic operating cycles since the control of quality 
: and stock “shrinkage” or loss is built into the dies and 
in their initial adjustment. The press operator has no 
control over the operation other than initiating the 
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cycle, once the blank is in position. .\ different condi- 
tion prevails in the newer machines for stretch forming, 
which first were developed for use in the aircraft indus- 
try at the beginning of World War II. The process is 
best adapted to long and narrow parts and a consider- 
able amount of judgment must be exercised by the 
operator to achieve the desired results. To the machine 
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Fig. 4—Schematic diagram of hydraulic systems for 
stretch forming machine. Center and left shows 2000 psi 
hydraulic system for jaw positioning and sheet tensioning 
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OIL TANK-120 GALLON CAPACITY 






cylinders. At upper right is independent 1000 psi system 
for actuating the left-hand pairs of arms for wrapping 
the sheet about the die; the right-hand circuit is identical. 
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Fig. 1—Hufford stretch forming machine with a typical 
aircraft part being formed over a Kirksite die from a 24 
ST aluminum alloy sheet 18 in. wide by 116 in. long. 
Operating control pedestal is at right foreground. 


Fig. 2—The control panel on top of the operator’s 
pedestal houses all push button stations and hydraulic 
valves for starting, stopping, reversing, applying ten- 
sion and resisting jaw rotation. Duplicate units on each 
side of the panel control right and left arms. 


designer, this calls for flexibility in controls and the 
provision of a “sense of feel” in critical elements. And 
because these machines cover a considerable amount of 
floor space, grouped control from a central vantage 
point is necessary. Hydraulic power lends itself ideally 
to this type of application, but the “nerve system’’ is 
often electrical, again because of the space factors in- 
volved. 

These were some of the considerations that faced the 
designers of the huge 50-ton stretch forming machine, 
Fig. 1, made by the Hufford Machine Works, Inc., 
Redondo Beach, Calif. Although the machine principal- 
ly operates by hydraulic pressure, considerable electric 
equipment is involved. Three motor-driven pumps sup- 
ply three separate hydraulic systems, and because of the 
size and weight of the parts, certain mechanical adjust- 
ments used in setting up also are motor actuated. With 
a “wing spread” of 33 ft the machine had to be con- 
trolled from a pulpit or pedestal, Fig. 2, set well in front 


Forward 





Fig. 3—Geometry of the arms and actuating cylinders in 
the fully opened and fully closed (back) positions. 
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of the unit, from which the operator can view and con- 
trol the entire operation. Here are grouped nine manual 
levers for controlling the hydraulic circuits and five 
groups of push button stations, two of which are used to 
remotely control part of the hydraulic system through 
solenoid valves. 

sefore analyzing these controls more fully, it will be 
necessary to describe the machine itself, which has a 
number of unusual mechanical design features. In gen- 
eral its purpose is to form high-strength, heat-treated 
aluminum alloy sheet (such as 24 ST) for aircraft fuse- 
lage and wing coverings. The need for such a machine 
was created by the fact that such parts are long and 
comparatively narrow and the amount of curvature to 
be produced is relatively shallow. The basic problem 1: 
to make this springy material take a permanent set. To 
do this, it is necessary to stretch it beyond its elastic 
limit, and while it is yielding, to form it around a suit- 
able die. Hence a stretch forming machine has two 
functions: To place an initial tension in the sheet, and 
either to force a male form into the taut material or to 
wrap the material around a fixed form. The Hufford 
machine follows the latter system. After the forming 
has been completed, additional tension force is applied 
to set the material and to eliminate or reduce spring- 
back in the formed part. 

Essentially, the machine has two hydraulically actu- 
ated tensioning cylinders with associated sheet grips, 
pivotally mounted on swinging arms which can be folded 
back against the sides of the main frame of the unit to 
produce the wrap-around action. The geometry of the 
system is pictured in Fig. 3. Each arm is independently 
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Fig. 6—Motorized lead screw mechanism by which the 
tension cylinder yoke is moved in or out to accommodate 
different work piece lengths. The push button station on 
the right controls the drive motor. Directly beneath it 
is the split nut which engages the screw. Above the 
motor is the magnetic starter, with OL reset button. 


motivated by twin hydraulic cylinders, one above, the 
other below. The die, usually made of Kirksite (a zinc- 
base alloy), is mounted on vertical supports carried be- 
tween upper and lower platens. At the outside corners 
of these platens are the upper and lower pivot points 
for the swinging arms. 

Due to the size of the component parts, pattern cost 
for limited production would have been prohibitive. 
Hence, arc welded steel plate, construction is used 
throughout; also because this method of fabrication 
gives more strength per pound. The weight of the ma- 
chine is 80,000 Ib. 

The overall length of the machine with the arms 
straight out is 33 ft. Each arm from tip to table is 14 ft 
and the table is 4% ft wide. The height of the machine 
is 9 ft. The distance from the upper platen to the lower 
platen is 48 in. and the jaws will take a sheet 42 in. 
wide. Maximum length of stock is 12 ft. 

In order to produce a sense of “feel” during the form- 
ing operation, a rather elaborate system is employed to 
transmit the tension force to the sheet. In the first place 
the tensioning cylinders are supported in vertical yokes, 
permitting each cylinder and rod to oscillate in a hori- 
zontal plane independently of the arm motion. The rest 
of the tensioning system is under hydraulic control. The 
hydraulic systems are pictured schematically in Fig. 4. 
That for the tensioning cylinders is shown at the bot- 
tom and upper left. The pump is driven by a 25 hp, 3 
phase, 440 v, 60 cycle motor and develops 2000 psi 
maximum hydraulic pressure. 

Under the control of a pair of auxiliary hydraulic 
cylinders the whole jaw assembly can be rotated within 
a limited arc about the axis of the rod, and with a second 
pair of auxiliary cylinders, oscillation of the jaws in a 
vertical plane is permitted (Fig. 5). This arrangement 
allows the jaw to conform to the end contour of the 





Fig. 5—Close-up of tensioning piston rod and clamp jaw 
with pair of vertical hydraulic cylinders (square) for 
control of limited jaw rotation, and horizontal cylinders, 
top and bottom, for control of jaw oscillation. Note also 
air clamping cylinders at rear of jaw housings. Toggle 
mechanism provides reaction for rotational forces. 


part being formed. It also permits the jaw to balance 
the stretching action when forming a non-symmetrical 
part and is especially advantageous in forming a part 
having a deeper draw on one edge than on the other. 
In general, it tends to equalize forming stresses across 
the width of the sheet and thereby minimizes sheet 
fracture. 

On the other hand, this rotation and oscillation can 
be resisted, if desirable, at the discretion of the operator. 
As indicated in the schematic diagram of the hydraulic 
circuits, control of the auxiliary cylinders is directly by 
manipulation of the two pilot valves at the control 
pedestal (see also Fig. 2). Extension of all four piston 
rods positions the jaws vertically for loading. If the die 
shape is such that during forming imposed oscillation 
or rotation forces appear in the jaw, these cylinders 
oppose these forces up to a certain point, thus giving the 
operator feel of the part. An overload valve built into 
each cylinder acts as a safety and as a shock absorber 
for the machine in the event of sheet breakage. 

With a flexible arrangement of this kind it is neces- 
sary to provide a torque reactor for the rotary motion of 
the jaw since the main tensioning piston rod is free to 
revolve about its own axis. This reaction is provided by 
a toggle or “nut cracker” (Fig. 5) which advances and 
retracts with the piston rod and jaw assembly. These 
joint members are machined from mild steel plate and 
the pivot points are hardened guide pins, such as are 
used in die sets. As in the case of all other pivot points, 
these are lubricated from a central control point through 
hose connections and metered orifices at each joint. Be- 
cause of the large weight and working forces imposed, 
pivot points of the main machine arms are roller bear- 
ings. 

Air pressure, supplied from the regular shop air line, 
is used to effect the actual clamping of the sheet by each 


ELECTRICAL MANUFACTURING 


jaw. The latter is divided up into seven pairs of opposed 
inserts, each actuated by a separate air cylinder. Each 
increment, which is 6 in. wide, is mounted on rollers 
inside the housing. The purpose for using small sec- 
tions is to compensate for minor variations in stock 
thickness, and depending upon the width of sheet, the 
middle three, the middle five or all seven can be manu- 
ally controlled through air valves. The jaw housings 
are made of heat-treated alloy steel forgings. 

Tension cylinder design is one used by Hufford for 
many years on several types of hydraulic equipment. 
As can be seen in Figs. 6 and 7, it comprises a honed 
seamless steel tube held between steel plate heads by 18 
tie rods made of heat-treated alloy steel. Tube is sealed 
into the heads with O-ring static seals. Pistons are 
provided with cup packings, while chevron packings are 
used in the piston rod glands. 

In order to facilitate longitudinal spacing of the jaws 
for accommodating different work.lengths or for install- 
ing new dies, each tension cylinder yoke is individually 
motorized. Need for this mechanized travel is apparent 
when it is realized the jaw-housings alone weigh ap- 
proximately 2800 Ib. Two % hp, 440 v, 3 phase motors 
drive two 60:1 right angle gear reducers which in turn 
are coupled to lead screws at the bdse of each arm. Each 
screw is manually engaged or disengaged from the yoke 
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Fig. 8—Elementary electrical diagram, showing tie in of 
push putton controls, solenoid valves and limit switches. 
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Fig. 7—This view shows one arm fully retracted. Shown 
also are the two actuating cylinders on the top and bot- 
tom of the arm. In the lower right hand corner of the 
Photo is shown the centralized lubrication pump and 
motor for adjusting position of cylinder yoke along arm. 


by means of a halfnut. Push button control switches for 
these motors are mounted on the yoke, permitting the 
operator to follow the travel and stop with sufficient 
accuracy to slip in the shear keys in the slots provided 
at 10 in. increments on the ways of both the upper and 
lower portions of the arm. 

Two separate hydraulic. systems control the wrap- 
around motions of the two arms. The hydraulic circuit 
for the left-hand arm actuation is shown at the upper 
right in the schematic diagram, Fig. 4. Each is powered 
by a pump operating at 1000 psi and driven by a 15 hp, 
3 phase motor. Motors and pumps are located in the 
base at the rear of the machine. The electrical control 
panel with its starters and interlocking relays is also lo- 
cated here as this is the most accessible place. Since there 
is approximately 30 ft separation between the operator's 
control pedestal and the power units, remote control is 
effected by push button and solenoid valves. This feature 
permits instantaneous response, and reduces length and 
complexity of hydraulic circuits. 

Tie in of the controls on the electrical panel is shown 
in the elementary wiring diagram, Fig. 8. As can be 
observed, the three main motors are started and stopped 
by push button, with pilot lights to indicate when run- 
ning (contactors 1M, 2M and 3M). Forward or back 
motion of either set of arms is by push buttons and 
holding and interlocking relays associated with the four 
solenoid valve coils, SIR, S2R, S3R and S4R. Thus 
it is only necessary for the operator to momentarily 
depress a push button to start the back motion of an arm. 
Pressing the forward button then drops the “back”’ relay 
and picks up the “forward” relay and its associated 
solenoid. Each valve is of the spring-center, double- 
solenoid, 4-way selector type. When de-energized, the 
valve by-passes the fluid back to the reservoir. Varia- 
tion in speed of the arm travel is obtained through a 


(Continued on page 188) 
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Materials in a Power Tube 


J. W. SKEHAN 
Vice President 
Machlett Laboratories, Inc. 


In the development of a 32.5 kw 
triode power tube for induction 


and dielectric heating, problems 
faced included the selection of 
some ten materials, several novel 
fabrication methods and uncon- 
ventional forms. Here is the de- 


sign story behind the product. 





ESIGN and fabrication of vacuum tubes, as a gen- 
1) erality, brings to bear most of the mechanical 
and electrical arts. Electrically, the tube must 
meet the circuit requirements, which at times are quite 
complex. Interelectrode capacities, impedance, limita- 
tions imposed by frequency are but a few. In solving 
such problems, the designer usually starts with basic 
formulas derived from electron optics for symmetrical 
configurations, but these considerations are complicated 
with such factors as primary and secondary grid emis- 
sion, wall charge, changes in filament temperature due 
to variation in surface emissivity, and an almost end- 
less number of intangibles such as parasitics. 
Mechanical aspects of tube design are equally in- 
volved. In the first place, the internal structure is 
usually required to maintain dimensional _ stability 
through temperature changes in the order of 2000 C. 
The envelope of the tube must be vacuum tight and 
remain so throughout its life. Because of electrical re- 
quirements, the envelope is necessarily made of insulat- 
ing and conducting materials, which must be joined in a 
manner that will meet vacuum requirements. To 
further complicate this requirement permissible mate- 
rials must have a low vapor pressure, even at high 
temperatures. Insulators must meet such requirements 
as low dielectric loss, high resistance to elevated tem- 
peratures and specific expansion characteristics, while 
conductors must usually be of low resistance and still 
meet mechanical and thermal requirements. As to the 
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Fig. 2—Various types of filament structures were 

investigated including conventional designs shown at 

A, B and C, before the sturdy self-supporting design 
at D was developed. 






























Fig. 3—These two types of filament and grid sup- 
ports in general use each had limitations. Type 
shown at A is not completely free from strain, while 
the thin wall required for B is mechanically weak. 












Fig. 4—Using a Kovar ring for the seal, designs A 
and B were tried and discarded before the final form 
at C was adopted. 
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latter, the designer is usually required to provide for 
the dissipation of relatively large amounts of energy 
in a very small space. 

Materials involved in tube construction encompass 


practically all metals, the glasses, ceramics and some 
plastics. They are usually required in some special form 
requiring either high purity, special expansion charac- 
teristics or other unusual qualifications. 

Fabricating techniques involved are likewise diverse, 
including standard precision machine practice, glass 
blowing, arc welding, spot welding, various kinds of 
brazing, electroplating, hydrogen firing, vacuum firing, 
vacuum casting and a great variety of precision manual 
assembly. So much for a general statement of the prob- 
lems facing a tube manufacturer. 

In the example of the specific triode power tube 
shown in Fig. 1, the engineering prospectus initiating 
this development called for a particularly sturdy tube, 
to be used either air cooled or water cooled, for induc- 
tion or dielectric heating equipment and having the 
characteristics listed in the table at the right. 

These characteristics were selected as a result of a 
careful study of the requirements in this field. In view 
of the fact that the tubes might be handled and serviced 


DECEMBER 1948 





Fig. 1—The new power tube for induction and dielectric 
heating (shown without cooling attachment) incorporates 
a self-supporting filament, novel lead seal with a Kovar 
ring, an uuconventional grid structure, and a cast anode. 


by personnel not familiar with their limitations, emphasis 
was placed on obtaining a sturdy design. Despite the 
fact that vacuum tubes might by their appearance in- 
spire caution, service men in broadcast stations some- 
times tighten the filament connectors with two 14-in. 
Stillson wrenches so that anything might be expected. 
Electrically, the tube was likewise required to be sturdy, 
as contrary to communication service where the load 
is reasonably steady, it would be required to work in 
intermittent service with loads varying throughout the 
full range of its capacity, with occasional overloads of 
100 per cent. 

From the required characteristics it was first neces- 
sary to determine the anode size. This was readily done 
as past experience for both air and water cooled anodes 
was available. Having determined its area, a choice of 
shape was required. A cylinder was selected because of 
its many advantages, and it only remained to choose its 
dimensions. For the sake of preventing grid-filament 
shorts when subjected to shock, it was decided to mini- 
mize the length and increase the diameter as much as 
permitted by other considerations. With this dimension 
decided, the next determination was the filament length 
required to produce the necessary emission and operate 
on the standardized 11 volt supply. For this purpose 
emission in amperes per unit area, temperature, heating, 
energy and life must be taken into account. Although 
average figures on radiation emissivity are available in 
tables, variations are encountered in the surface of 
tungsten filament wire as received from different manu- 
facturers, and it is necessary to check the temperature 
carefully before proceeding. While this may seem sim- 
ple, determining the true temperature on many samples 
involves a considerable amount of careful work. 

The next major step was to choose a filament con- 
struction to meet requirements for sturdiness. Tungsten 
which has been completely recrystalized by high temper- 
ature operation is at best a very brittle material. In its 


Requirements for New Power Tube 


Input power, kw 30 
Plate dissipation (water cooled), kw 20 
Plate dissipation (air cooled), kw 10 
Plate voltage 12,000 
Maximum driving power, watts 
Amplification factor («) 
Filament voltage 
Interelectrode capacities, 

Grid-plate, uuf 

Grid-filament, upf 

Plate-filmant, uyf 
















Fig. 5 (Left)—With the new Kovar seal shown here 

supporting the filament assembly, external loads within 

the strength limitations of the glass structure produced 
negligible distortions of the tube elements. 


Fig. 6 (Right)—Heavy side rods supporting the usual 

grid construction tend to cause focussing of the electron 

beam, and the structure weaves when subject to vibra- 

tion. A tantalum cage with a large-pitch helix in the 

new design was not only more rigid but gave lower grid 
emission at high temperature. 


temperature excursion between ambient and operating 
temperature (approximately 2000 C) it undergoes suff- 
cient elongation so that some compensation for expan- 
sion must be provided. Furthermore, at its operating 
temperatures this metal is extremely ductile and its ter- 
sile strength is low so that no undue stress is permitted 
in the filament system. Bearing this in mind, all of the 
existing structures were appraised and the self-support- 
ing structure indicated at D in Fig. 2 was chosen. 
Sketches A, B and C represent the more conventional 
designs which were found lacking in one respect or an- 
other, and while design D has been known for some 
time it has only recently been properly evaluated. 
Coincidental with this development, the mechanical 
design of the filament and grid support with its current 
carrying members was undertaken. Heretofore, almost 
all power tubes operating with high filament current 
were constructed either with large diameter tungsten 
wire seals as at A in Fig. 3 or soft copper seals of the 
“housekeeper” variety as at B. The former has the 
drawbacks that tungsten wire of this diameter often 
lacks uniformity and that seals made by this technique 
can never be completely free from strain, making them 
unreliable to some extent. This type is also difficult tu 
manufacture consistently and is dimensionally large 
when incorporated in a “press.” The housekeeper seai 
has excellent electrical characteristics but is mechanic- 
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Fig. 7—Operating curves for the new tube. A heavy 
silver plate on the Kovar sealing rings improved con- 
duction at high frequency. 


ally weak. Though design expedients such as conical 
shaping have lessened this deficiency it is at best a 
weak seal in that it inherently employs a copper section 
as thin as 0.0015 in. 

It was therefore decided to resort to a seal employing 
Kovar, an alloy having expansion characteristics which 
permits sealiiig heavier metal sections to the glass. This 
alloy meets all the mechanical requirements but has a 
relatively high resistance which has to be compensated 
for by making the seals reasonably large in diameter. 
Though this condition adds somewhat to the dimensions, 
it likewise increases the structural strength. Three de- 
signs were attempted before the final design was arrived 
at. These are shown sectionally in Fig. 4. In testing 
the strength of these seals, it was found that seals failed 
for one of three reasons: (1) the metal took a permanent 
set ; (2) the seal had enough elasticity to transmit motion 
to the elements it supported; or (3) the glass structure 
broke. The latter indicates the maximum permissible 
loading one has any right to expect, while the two for- 
mer limits should be avoided if possible. It was found 
the design C of Fig. 4 could be loaded without any ap- 
preciable temporary or permanent distortion of the 
structure within the tube when stressed up to 150 in.-lb 
and that the glass usually failed under loads in the order 
of 170 in.-lb. 

The combination of the above decisions resulted in 
the assembly indicated in Fig. 5 and it remained to de- 
sign a grid that would meet the electrical and mechanical 
requirements. In the past, most “power tube” grids of 
this size have been made by winding molybdenum wire 
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Fig. 8—For water cooled tubes, the vacuum-cast anode 
is provided with a water jacket sealed with a simple 
“O” ring using water pressure to keep it in place. 


on four or six heavy vertical stays as indicated at left 
in Fig. 6. While adequate results may be obtained from 
this design, the heavy rods supporting the helix have 
been known to be the cause of serious focusing of the 
electron beam. The heat transfer from the helices of 
such a structure is less than desirable and the structure 
has a tendency to weave when subjected to vibration. 
It was therefore decided to depart from the conventional 
and to adopt a design, shown at the right in Fig. 6, con- 
sisting of a cage constructed with many vertical tantalum 
wires wrapped with a large pitch helix for reinforcement. 
The use of tantalum in conjunction with special pro- 
cessing techniques during exhaust insures a grid that 
can be operated at high temperature with a minimum 
grid emission. 

A serious defect in conventional copper anode power 
tubes has been a “flashback” phenomenon sometimes 
known as the “rocky point” effect. This has been as- 
sociated with gas evolution from the surface of the anode 
material when subjected to localized high temperature. 
As such anodes are usually in the form of drawn copper 
cylinders, it is understandable that impurities such as 
drawing lubricants and other contamination may be 
ironed into the surface in the forming process. In x-ray 
tube construction it has been the practice to make all 
anodes of vacuum cast material and this method was 
investigated for the power tube problem. It was further 
decided to increase the wall thickness considerably over 
the conventional 4, in. so that any local “hot spots” 
could be quickly dissipated. The resulting anode con- 
sists of a vacuum cast cylinder with one end closed and 
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Fig. 9—This radiator was developed for air cooled 
tubes, with brazed fins to provide a good thermal bond. 
Raised portions in fins gave more effective cooling by 
breaking up air flow. Cooling characteristics of the 
aluminum design are equal to the usual copper struc- 
ture but weight is cut in half. Development of a satis- 
factory brazing method was a major problem. 


¥% in. wall thickness throughout. To this anode are af- 
fixed by hard soldering (1) a Kovar collar for joining 
to the glass, (2) an inner shield for protecting the glass 
from the radiation of the filament and electrically shield- 
ing the metal-to-glass seals from strong fields, and (3) 
a stainless steel ring for a gasket seating member when 
used with a special water jacket. 

While the above components represent the major fac- 
tors in the tube design, numerous incidental problems 
of structural and procedural variety had to be solved. 
The manufacturing flow sheet used for routing and 
quality control indicates approximately 226 operations. 
Special glass blowing fixtures had to be designed, hydro- 
gen brazing and arc welding techniques had to be de- 
veloped as did a whole series of assembly procedures. 
Considerable time was devoted to developing a suitable 
silver plating process for coating the Kovar in order to 
improve its high-frequency conductivity. In view of 
the fact that most of the current is conducted in a very 
thin “skin,” the high resistance of Kovar metal need be 
of little concern if the silver plating is of adequate thick- 
An exhaust schedule had to be developed and 
though in some tubes this is a major operation, the water 
cooled tube gave very little trouble in this respect. The 
vacuum cast anode and the care in assembly and pre- 
liminary outgassing schedules readily account for this 
good performance. 

When the above design factors were incorporated 
into the finished product and necessary adjustments 
were made to meet the electrical requirements the com- 


ness. 


(Continued on page 164) 
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Todays Product Designs 


Eleetron Diffraction Unit 


An electron beam directed through a 
specimen placed in this instrument 
produces diffraction patterns reveal- 
ing the chemical composition and 
atomic arrangement of metals, ce- 
ramics, plastics and organic films. 
Effects of corrosion and contamina- 
tion, and character of submicro- 
scopic surfaces can be studied. 
Electron optical system consists of 
an electron gun and electromag- 
netic lens system, a vacuum object 
chamber and a viewing screen. Built- 
in vacuum system pumps down to 
one micron in 90 sec. Electron 
patterns are produced by either re- 
flection or transmission, and the 
instrument will also make shadow 
micrographs. Power supply in base 
provides 50 kv d-c for electron gun. 


Radio Corporation of America 


Portable Electric Generating Plant 


Designed for remote starting, this 3000-watt 60-cycle 
115-volt generator is driven by an air cooled 4-cycle 
gasoline engine. Unit is started electrically with 
generator acting as a cranking motor. Cast aluminum 
hood over engine for protection of accessories. Cen- 
trifugal governor holds speed constant at 1800 rpm. 
Direct connected generator is inherently regulated, 
with self-excited saturated field. Overall dimensions 
20 in. wide, 22 in. high, 25 in. long. Generator cooled 
by centrifugal blower. 


D. W. Onan & Sons, Inc. 
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Plastics Preheater with ‘“‘Pop-Up”’’ Cover 


Heats preforms for plastics molding, raising tempera- 
ture of 40 oz. of wood flour phenolic compound to 250 
F in one min. Rated 3 kw at 40 mc. Separate timers and 
start buttons permit operation with two presses having 
different load requirements; timers open “pop-up” 
cover at end of time cycle. Safety interlocks on cover 
and control circuit door shut down power when opened. 
Built in axial vane blower cools electronic equipment 
with filtered air. Timer access door and control circuit 
door provided with lock to prevent tampering. Meters 
mounted on front panel indicate rate of heat input, 
grid current and filament voltage. In an emergency, 
reset push button opens cover and removes plate power. 
Separate rheostats in the filament circuit permit proper 
voltage setting for long life. 


General Electric Company 


Powdered Metal Press 


New 30-ton rotary press with a 12- 
station head delivers 90 powdered 
metal parts per min. Pressure is ap- 
plied simultaneously from both above 
and below, with pressure equalized. 
Core rod attachments are provided 
and upper punches have double lifting 
cams. Driven by a 20-hp constant 
speed motor. Takes parts up to 24% in. 
diam with a die fill up to 414 in. 
Flanged parts can be produced by 
means of special cams and a mech- 
anism for moving the upper pressure 
roll up or down in a vertical plane. 
Excess pressure relief designed in. 


F. J. Stokes Machine Company 
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Hydraulie Centerless Grinder 


























Infinite speed and feed range changeable under 
power is provided by hydraulic system driven 
by 14-hp single-phase motor. Feed pressure ap- 
plied to center of ram and feedwheel to evenly 
distribute pressure over work; speed control is 
hydraulic, stroke length controlled by stops; push 
buttons control operation of separate motors driv- 
ing spindle, feedwheel and pump. All motors have 
designed-in overload protection. Feedwheel is 
mounted on sealed ball bearings and housing is 
adjustable to obtain accurate parallelism between 
feedwheel and work wheel. Will grind rods from 
1/16 in. to 5 in. diam, with lengths up to 814 
in. Floor space required is only 24 x 27 in. 


Merbar Machine Co. 








Todays Product Designs 


Portable Television Set , 


Weighing only 15 lb, this new set with a 3 in. 
picture tube is 9 in. high, 1414 in. wide and 
131% in. deep. Covers all 12 channels; three 
single and one double control. Chassis has 21 
tubes including three rectifiers and picture tube; 
electro-dynamic speaker. Supplied also with 
luggage-type carrying case with 
built in telescopic antenna. For 


Pilot Radio Corporation 
operation on a-c only. 





Industrial Chemical Analyzer 


Photoelectric colorimeter is pre-calibrated and 
completely self-contained. Built in voltage regu- 
lator compensates for variations in line voltage. 
Indicating instrument with knife edge pointer 
and mirror backed scale 334 in. long gives pre- 
cision reading without parallax. Taper wound 
rheostat for setting zero provides uniform adjust- 
ment over entire scale. 





Brociner-Mass Instruments, Inc. 
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Measuring Microscope 


Built in lighting features this new toolroom micro- 
scope with wide range of capacity. Base is stress re- 
lieved and aged meehanite. Conventional lead screw 
is replaced by a series of accurately ground gages 
providing 14-in. intervals, with 10 in. range. Microm- 
eter head with range of 1 in. has adjustable zero 
for lead correction. Stage moves on precision ball 
bearings, and is provided with V channel for cylin- 


drical parts. 
Boeckeler Instrument Co. 
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Automatie Sorting Machine 


ie un 

n | zt Tey Ay | zy | Piston pins are checked at rate of 2400 per hr for 

roar, a a . average diam, and automatically segregated into 
six classifications in this new machine. Pins are 
manually loaded into a chute which has a no go 
gaging fixture to eliminate oversize parts; ac- 
cepted parts are gravity fed into a locating groove 
where a motor driven arm inserts part into an 
air ring. After the part comes to rest, it is checked 
for average diam by air jets mounted in the ring 
which operate pressure-sensitive switches. These 
in turn actuate solenoids which open and close 
trap doors to the segregating chutes. The inspected 
pin is then pushed through the air ring by the 
next part and carried to its proper trap. 


The Sheffield Corporation 





Thickness Gaging from One Side 


New model thickness detector makes non-destructive meas- 
urements of steel, copper, aluminum, glass, unfilled 
plastics and other materials from one side only. Quartz 
crystal in gage head generates ultrasonic waves trans- 
mitted to material. Instrument is manually tuned to 
resonant frequency of reflected wave either by visual or 
audible signals. Frequency is then converted to thickness 
by scale on instrument panel. Special permeability tuning 
unit gives high sensitivity over entire frequency range. 
Measures thickness of steel down to 1/16 in Instrument 
is battery operated and fully portable. 


Branson Instruments, Inc. 
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orcelain Enamel ox 









New one-coat white and colored enamels reduce the cost of 


this finishing method and increase its range of use. Design 


ELIAS JONES 
Research Staff 
Ferro Enamel Corporation 


HE design of porcelain enameled parts must be 

considered from the standpoints of structure, con- 

venience and appearance. Better enameling sheets 
reduce the amount of distortion produced by the high 
firing temperature of the porcelain enameling process. 
It was brought out in the preceding article* that low 
temperature enamels make possible the use of lighter 
gage metals. Lighter gages are naturally preferred in 
order to reduce cost, but it is far better to err on the 
side of too heavy a metal thickness than to use one too 
light. In the former instance, little or no enameling 
trouble will be experienced (the only loss being the 
extra weight of metal used), while in the latter case, 





* See “Porcelain Enamel for Electrically Operates Products” by Elias 
Jones in ELECTRICAL MANUFACTURING, November 1948, page 78. For all 
numbered references, see bibliography at end of article. 


losses in both enameling and mounting may be encoun- 
tered because of warpage, sagging and other defects. The 
table beiow may be used as a guide for the design of 
parts of moderate size, where only moderate rigidity 
and flatness are required.** All parts larger than those 
indicated should be made from 18 gage or heavier 
nietal. It should be borne in mind, however, that the 


Width, in. Area, sq ft Gage 
6 Vy 24 
l 22 
1-% 20 
12 3 24 
3-1 22 
5 20 
18 5 24 
6 22 
8 20 
24 8 22 
10 to 15 20 


ever-widening field of porcelain enamel application 
makes it impossible to set up fixed rules. 
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Electrically Operated Products 


suggestions, testing methods, and recommendations for the 
type to select, as given here, should be closely followed. 


Use, rather than enameling properties, often dictates 
the advisability of a heavier gage than would ordinarily 
be selected, as in the case of hot water storage tanks 
which must be tested at a high hydrostatic pressure. 
In sign work, small pieces may be made as light as 24 
or 26 gage, but the larger units (subjected to wind 
pressure) will require a strength that can be obtained 
only by using 18 or 16 gage. 

Flange design is important in the making of metal 
parts to be enameled. The fabrication of such parts al- 
most always involves the bending of the metal at an 
angle along one or more sides of the pieces. This flang- 
ing may be accomplished either as a drawing opera- 
tion or on a forming press or brake. Whatever the 
forming process, if the parts are to be enameled in 
white or light colors, the radius of curvature should 
never be less than *4, in.; a smaller radius results in 
burning off of the ground and cover coats, as well as 
difficulty in securing suitable coverage. Adherence o 
this principle is the fundamental step in providing a 
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trouble-free design, as excessive losses through chip- 
ping are frequently traced to sharp bends and radii 
that are too small. The Porcelain Enamel Institute has 
prepared a competent guide** to flange and other design 
problems, based on practical shop-tested information. 
General design considerations may be summarized in 
the following statements :*" 
1. Avoid sharp corners and edges; make all radii as 
large as possible. 
Strengthen edges by flanging and stiffen large flat 
areas by embossing. 
3. Weld flanged joints and, where possible, strengthen 
corners by use of gusset plates. 
4. Do not weld parts together so as to restrict uni- 
form expansion and contraction of large areas. 
Distribute metal throughout the structure as evenly 
as possible. 
Tests originally developed at the National Bureau of 
Standards and since adopted in commercial laboratories, 
are now available to manufacturers and users of enam- 


bo 


cn 


























General Electric Co. 





Instruments useful in measuring and testing porce- 
lain enamel finishes. Magnetic gage (left) measures 
thickness of finish on steel sheets. Reflectance is meas- 


eled products for a number of properties such as: re- 
flectance, impact resistance, surface abrasion resistance, 
deep scratch or gouge resistance, torsion tests and acid 
resistance. Tests have also been developed for solubility 
and thermal shock at the University of Illinois. 

These tests have enabled enamelers to test the rela- 
tive merits of various formulas. The series of bulletins 
prepared by the Porcelain Enamel Institute Committee 
on Standardization of Tests for Products'* ***! repre- 
sent a valuable contribution to the progress of the por- 
celain enameling industry and constitute the best source 
for a more complete coverage of test data and proce- 
dures. 

Reflectance. Porcelain enamel has a high reflectance 
which endures even after a considerable passage of 
time. Photometry has been applied in the industry to 
determine optical properties of porcelain enameled sur- 
faces, and photometers have steadily progressed from 
visual reflectometers, rather limited in scope because 
they require specially prepared specimens for measure- 
ment, to the present-day types of photoelectric reflec- 
tometers that have proven satisfactory as production 
line equipment. The need for an instrument which can 
be adapted to reflectance measurements of ware from 
the production line has been satisfied to a great extent 
by the Photovolt Reflection Meter.** 

This is a photoelectric instrument comprising two 
units—a control unit bearing the indicator and controls, 
and a search unit containing the light source and photo- 
sensitive cells. Light from the search unit strikes the 
test surface perpendicularly and photocells register the 
light diffusely reflected at an angle 45 deg from the 
normal. Photocell response is measured directly in 
terms of per cent reflectance on the scale of a milli- 
voltometer. Calibrated standards serve to standardize 
the instrument prior to use. This instrument provides 
an ideal means of determining uniformity of coating 
over the entire area of large parts; since the search 
unit is suitable for vertical as well as horizontal sur- 
faces, conipleté panels of ratiges ‘and refrigerators may 
be testetl even after assembly.” 

Gouge and Surface Abrasion Resistance. The resist- 
ance of porcelain enamel to deep scratching or gouging 
is measured by the penetration of a steel ball into the 
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Photovolt Corporation 
ured (center) by comparison of test surface with a 
standard sample in this photoelectric comparator. Rel- 
ative values of abrasion resistance are obtained by this 


enamel under a given load. The ball is rolled on the 
specimen under different known loads, and the load re- 
quired to produce a specified end point is determined. 
(The end point is that load necessary to gouge 50 per 
cent of the path of the ball.) Both the constant-load 
and the varying-load methods** are used, although the 
latter load is not determinable with as high a precision 
as in the case of successive constant loadings. Recent 
studies have indicated that the bubble structure of the 
enamel is an important factor in gouge resistance*™’ and 
that antimony enamels show a marked difference in 
gouging with different clays, as compared with only 
slight variations in the case of zirconium enamels.™* 

Surface abrasion resistance to constant handling or 
cleaning powders is measured in terms of the time re- 
quired to remove the gloss under the abrasive action of 
a standard quality of feldspar.*” .One investigator” has 
reported*®* that opacifiers and clays have a decided in- 
fluence on the abrasion resistance of enamels, although 
their effect is not the same for all frits. Preliminary 
studies using the Taber Abraser as an instrument for 
measuring abrasion resistance of porcelain enamels are 
encouraging.*® This precision-designed, electrically- 
operated device has the function of duplicating, in 
measurable terms, the rubbing abrasion that a surface 
coating encounters under actual service conditions. Di- 
rectly actuated by a rotating specimen holder, the 
counter on the unit automatically records each wear- 
cycle as it occurs. The total number of wear-revolu- 
tions thus secured and registered affords a calibrated 
report of the wear characteristics, and may be employed 
for either immediate or future comparison.** Such data 
can prove exceedingly valuable in connection with basic 
research and product analysis. 

Torsion and Impact Tests. One type of porcelain 
enamel chippage is characterized by the fact that the 
chip originates at the outer surface of the enamel and 
results from tension at the line of origin. This type of 
fracture is found in ware subject to distortion through 
befiding’ of twisting. The Porcelain Enamel Institute 
torsion ‘test®® was devised to measure the’ relative re- 
sistance to failure, through twisting and a certain 
amount of bending, of laboratory specimens prepared 
from different enamels or from the same enamels under 
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Taber Instrument Corp. 
instrument (right) in which the specimen is rotated 
under weighted rollers in a circular track over the 
enameled surface and number of revolutions measured. 





different conditions. Standard specimens are used, and 
the angles of twist required to produce chippage is 
taken as a measure of the resistance of each specimen. 
Failure of enamel through mechanical impact consti- 
tutes another important source of chippage. The impact 
test developed by the Porcelain Enamel Institute* pro- 
vides a method of measuring the relative impact re- 
sistance of laboratory specimens (similar to those used 
in the torsion test) by applying repeated blows of in- 
creased energy on each spot tested until failure occurs. 

Acid Resistance. Acid resistance of porcelain finish 
on such ware as range tops and refrigerator bottoms 
cannot be determined by quantitative solubility tests; 
it is classified by the degree of attack on etching of the 
surface and the ease with which a pencil mark may be 
removed from the test area. The Porcelain Enamel 
Institute test for acid resistance’® is based upon the at- 
tack by a spot test of 10 per cent citric acid prepared 
not more than 48 hr prior to use. Citric acid was se- 
lected as the test medium because it is one of the more 
severe of the food acids in its action on enamels. Sev- 
eral drops of the acid are placed on the specimen and 
covered immediately with a l-in. inverted watch glass. 
After 15 min treatment the watch glass is removed and 
the spot of solution immediately rinsed from the sur- 
face. The specimen is blotted (not rubbed) dry with a 
clean cloth, then viewed at various angles with respect 
to a light source and the eye. Based upon appearance 
and the ease of difficulty with which a No. 1 lead pen- 
cil mark can be removed from the test area, the speci- 
men is classified AA, A, B, C or D (in order of de- 
creasing quality, from stainless to non-acid-resisting ). 

Enamel-Slip Consistency. Wet milled porcelain 
enamel “slips” consist of solids suspended in a liquid 
medium, and measurement of their pseudo-viscous 
properties is complicated by their deviations from the 
behavior of true liquids. However, they share suffi- 
cient properties with liquids to make feasible the evalua- 
tion of their consistency by methods employed with true 
liquids. An investigation of the Brookfield Synchro- 
Lectric Viscosimeter was recently undertaken** to de- 
termine whether this instrument, used to measure vis- 
cosities of liquids, could be employed in the measure- 
ment of enamel-slip consistency. The viscosimeter 
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works on the principle that a measurable drag is im- 
posed when its rotating spindle is immersed in a mate- 
rial under observation, the values obtained being ex- 
pressed as centipoises—a common viscosity unit. The 
above-mentioned investigation used two previous meth- 
ods of consistency measurement—the pick-up test®® and 
the “slump” test*’—as points of reference, and the data 
were based on experiments performed with a typ- 
ical commercial zirconium-opacified sheet-steel cover 
enamel, Although this enamel was selected because of 
its wide span of consistencies, satisfactory tests have 
been made on a sheet steel ground coat and a titanium- 
opacified cover coat. These studies indicate that the 
Brookfield viscosimeter, or similar instruments, should 
afford a number of advantages in measuring or con- 
trolling enamel-slip consistency. 

Since porcelain enamel is used as a finishing mate- 
rial primarily for sheet steel, ingot and cast iron— 
metals which oxidize easily in the presence of moisture 
and which are attacked by acid-bearing atmospheres— 
it is obvious that it possesses basic qualities for pro- 
tection against corrosion. Being inorganic and non- 
metallic in composition, porcelain enamel almost in- 
variably out-lasts organic coatings and metallic coatings, 
such as zine or tin, under severe corrosive conditions 
and at elevated temperatures. Its decorative qualities 
have in the past been emphasized to such an extent that 
its possibilities as a functional finish were long neg- 
lected. Today, however, its remarkable ability to re- 
sist corrosion is being widely recognized and exploited. 

Porcelain enamel finishes on washing machines and 
vertical surfaces of ranges and refrigerators need to 
resist only the corrosive action of water and household 
humidity. Cooking utensils, refrigerator lining bot- 
toms and horizontal surfaces of ranges are now com- 
monly finished in an enamel with some degree of acid 
resistance, in order to combat the corrosive action of 
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Design Weak. Flange F 
will change angle in firing 


Support provided by end 
flange inadequate 
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Good Design. A= B= 1/3F 
Flange F is properly supported 
and will hold angle 


Do 


Alternative Method. If A & 8 
are less than 1/3 F additional 
support provided by strap S$ 


Substantial flanges are essential on parts with large 
surface area to prevent warpage during firing. Radius 
of bends must be kept large to obtain good coverage 
of enamel and to avoid loss from chipping in assembly. 
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Delco Products Div. 
Porcelain enamel finish for these “‘skillets’’ (A) used in 
the centrifugal switch for a split-phase motor reduce 
friction, give greatly increased wear, and require no 
lubrication. Low-temperature single-coat enamel is used. 


organic acids such as acetic, citric and tartaric. Strangely 
enough, these acids attack non-acid-resisting porcelain 
enamels more strongly than do inorganic acids.*! Porce- 
lain enameled equipment, therefore, should always be 
specified on the basis of simulated service tests, rather 
than on the basis of formulation. 

During the war, many new types of corrosion- 
resistant porcelain enamels were developed for ferrous 
metals. It was found that numerous articles formerly 
manufactured from heat- and corrosion-resistant metal 
alloys could be produced at lower costs from low-carbon 
enameling iron and mild steel (SAE 1020) and coated 
with one or two coatings of special porcelain enamels. 
Certain of these items, notably aircraft engine exhaust 
stacks,*! were found to be quite satisfactory in compari- 
son with the same items made from stainless steel and 
metal alloys. 

Porcelain enamel is largely thought of as an attrac- 
tive, durable and easy-to-clean finish for such major 
household appliances as ranges, refrigerators and wash- 
ing machines. It is true, of course, that the greater 
portion of enamel frit produced goes into the manufac- 
ture of these items, but since the end of the war uses 
for this finish have expanded rapidly. A number of 
electrical products somewhat less familiar to the average 
consumer are now incorporating porcelain enamel into 
their design, with highly satisfactory results. Continu- 
ing research on more effective enamel-metal combina- 
tions is steadily broadening the utility of porcelain 
enamel as a desirable adjunct to the design of elec- 
trically operated products. 

Refrigerators. Enamels for the exteriors of domestic 
and commercial refrigerators are ordinarily of the 
opaque non-acid-resisting type. These have been found 
quite satisfactory, but titanium-opacified enamels offer 
the inherent advantages of thinner application weights 
plus acid resistance. The bottom horizontal surfaces of 
refrigerator interiors are coated with acid-resistant 
enamels as a protection against spilled sour milk or 
fruit acid and vegetable juices. This type of enamel 
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should also be used on vegetable storage or hydrator 
pans for similar protection. Porcelain enamel is also 
used on surfaces where repeated freezing and thawing 
of moisture is encountered, as on the evaporator of 
freezing unit. Enamels of minimum bubble-structure 
characteristics** should be employed on such units; 
otherwise, moisture entering microscopic bubbles in the 
enamel surface can cause expansion upon freezing, with 
localized disintegration of the enamel. 

Electric Ranges. Ordinary non-acid-resisting enamels 
were formerly used on all range surfaces because of 
greater workability and superior covering power. At 
present, however, most leading manufacturers finish at 
least the range top in acid-resisting enamel, which should 
have no lower than a Class A rating, preferably Class 
AA.** The application of acid-resisting enamels to all 
white exterior parts of ranges is being encouraged by 
the improved workability of titanium enamels, although 
the limited availability of these frits has prevented wider 
adoption. A recent production test on electric range 
platforms** indicates that titanium-bearing killed (de- 
oxidized) steel is satisfactory for direct titania-white- 
coat application, both from the standpoint of quality and 
cost reduction. The pans underneath electric heating 
elements are enameled by some major manufacturers, 
and acid-resisting enamel having at least moderate 
thermal-shock resistance is recommended here. 

Washing Machines. Finishes on washing machine 
tubs and component parts of automatic washers are 
subject to the action of hot water, soap, and such alka- 
line washing compounds as borax, sal soda and tri- 
sodium phosphate; porcelain enamel coatings for these 
parts should therefore possess reasonable alkali resist- 
ance. Although no porcelain enamel has vet been devel- 
oped which is completely resistant to hot strong alkalies 
(boiling solutions of caustic soda, in fact, constitute an 
effective de-enameling agent), most of the white cover- 
coat enamels used are satisfactorily alkali-resistant. 





High heat resistance of porcelain enamel is shown by 

these two steel containers in which carbon brush mate- 

rial is fired at 1600 F for five days. Both containers 
(enameled one at left) had 27 baking cycles. 
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Several methods of testing the alkali resistance of 
enamels have been developed, the latest of these being 
a quantitative determination** of weight loss sustained 
when a boiling 5-per-cent solution of tetra sodium pyro- 
phosphate is used to attack a definite area of porcelain 
enameled surface. Washing machine parts not finished 
in white, such as the spinner on the automatic washer, 
are still in need of an alkali-resistant coating; it has 
been recommended* that either an overspray enamel of 
demonstrated alkali resistance be applied over the usual 
commercial ground coat, or that a special ground coat 
with adequate alkali-resisting properties be used. A 
large manufacturer of home laundry equipment has re- 
cently added to this line an automatic electric clothes 
washer*® which is porcelain enameled inside and out 
The mechanism of this appliance is housed in a one 
piece welded steel cabinet which opens from the top, 
providing a durable table-top work space. 


Porcelain Enamel as a Bearing Material 


Switch Plates. An outstanding development in the 
field of capacitor start and split-phase motors has been 
the use of porcelain enamel as a bearing material on the 
switch plates of fractional-horsepower motors. The 
switch plate—sometimes called the “skillet”? because of 
its shape—measures 4 in. in length and 2% in. in diam 
at a circular, flanged end. In conjunction with a centrif- 
ugal governor, the plate operates a switch to cut out 
the capacitor and starting field when the motor reaches 
operating speed. A leading manufacturer of fractional- 
horsepower motors has recently pioneered in the utiliza- 
tion of porcelain enamel as a skillet coating in order to 
obtain low-friction bearing surfaces. This development 
has not only improved the per‘ormance of the motor, but 
has also provided it with longer life.*° As a switch plate 
coating, the porcelain enamel has to be smoothly and 
thinly applied; on the other hand, it had to be tough 
enough to withstand constant wear. The newly-devel- 
oped 1300 F porcelain enamels are used and the firing 
at temperatures below the critical temperature of steel 
has resulted in greatly stepped-up production. Cold- 
rolled steel switch plates are fired at 1260 F, while those 
of stainless steel are fired at 1350 F. 

Electric Signs. Porcelain enamel as a_ sign-facing 
material has gained considerable stature in the last dec- 
ade, despite its relatively high cost. Accuracy in fabrica- 
tion is of prime importance in the manufacture of porce- 
lain enameled signs because of the rigid specifications 
for fitting, drilling and assembly. All welding, shear- 
ing and punching are done prior to enameling. Weld 
metal is of the same composition as the enameling stock, 
and no flux is used. Welds must be solid, free from 
cracks and gas-pockets. Since advertising and store 
identification signs finished in porcelain enamel are 
often guaranteed for ten years, only those enamel frits 
should be used which have demonstrated resistance to 
general atmospheric conditions. For signs in industrial 
manufacturing districts, enamels of at least semi-acid 
resistance (PEI Class B**) may be required to success- 
fully combat attack from acid gases. Soft “black-edge 
enamel” formulated from ground coat frits is not recom- 
mended for black areas on signs, since it is not particu- 
larly weather-resistant.*? A midwestern producer of 
electric signs today employs porcelain enamel in the 
manufacture of 95 per cent of its volume production 
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Ward Leonard Electric Co. 

Porcelain enamel holds, insulates and protects resistance 

wire wound on a vitreous core. High heat resistance per- 

mits high operating temperature. Coating also binds 
terminals rigidly in place. 





signs and in approximately 75 per cent of its custom 
made signs.*? 

Transformer Cases. Another new item which lends 
itself to porcelain enameling is the case for an electrical 
transformer, particularly the type that is normally in- 
stalled on poles exposed to the weather. The usual 
painted case must be repainted frequently in order to 
prevent corrosion, but this problem is eliminated on the 
enameled case. It is reported that the cost of a single 
repainting for the former type closely approximates the 
cost of a one-coat porcelain enamel.’® An additional 
advantage is that attractive colors may be obtained with 
the new one-coat finish porcelain enamels. 

Heat-Resistant Coatings. The wartime development 
of porcelain enameled substitutes for items formerly 
made from heat-resistant metal alloys has already been 
referred to in the discussion of corrosion resistance. 
These qualities have also been found valuable in applica- 
tions where a high degree of heat resistance is required. 
One such application during the war was the manufac- 
ture of domestic electric range heating elements from 
porcelain tubing, which was used as the medium for the 
heated resistance wire. These coatings were of a highly 
infusible type, durable at elevated temperatures, and 
permitted manufacture of replacement range parts at a 
time when nickel tubing was not available. The refrac- 
tory qualities that can be built into porcelain enamel 
can be appreciated when it is realized that some new 
coats with thicknesses of 0.004 in. are able to withstand 
exposure to temperatures above 1500 F.** 

Electrical Resistors. The majority of power type 
resistors being manufactured today are of the porcelain 
enameled type,*® made by winding a resistance element 
on a refractory base. The base, including the terminal 
connections, is covered with an enamel slip and is fired 
at red heat to vitrify the enamel. This process of manu- 
facture firmly embeds the resistive element in the glass- 
like porcelain enamel, protecting it against mechanical 
damage and atmospheric conditions while at the same 

(Continued on page 180) 
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22nd Annual 
Meeting 


B. W. CLARK 
NEW NEMA PRESIDENT 


URING the twenty-second annual meeting oi 


the National Electrical Manufacturers Asso- 

ciation, held at Atlantic City, Nov. 8-12, a new 
president, four new vice presidents and a treasurer were 
elected, and four new members added to the Board of 
Governors. At the annual luncheon two veterans were 
honored with 50-year certificates, and the McGraw 
Manufacturers medal presented to a past president. 
These men are all pictured on these pages. 

B. W. Clark, vice president in charge of sales for 
Westinghouse Electric Corp., Pittsburgh, was elected 
president for the 1949 term. He succeeds W. C. John- 
son, executive vice president of Allis-Chalmers Mfg. 
Co., Milwaukee, after serving a year as NEMA vice 
president. 

Born in New Brunswick, Canada, in 1883, Mr. Clark 
spent his early wears in Adrian, Mich., and attended the 
University of Michigan. Electrical wholesaling and 
merchandising have been the chief interests in his busi- 
iness career, which began 41 years ago when he joined 
the Robertson-Cataract Electric Co., at Buffalo. In 
1925, Mr. Clark became a special representative of the 


D. J. BILLER R. C. COSGROVE 


Four new members of NEMA’s Board of 
Governors. Mr. Biller is president of Day- 
Brite Lighting, inc., St. Louis. Mr. Cos- 


director of Avco 


grove is executive vice president and a 
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Manufacturing Corp., 
Cincinnati, and supervises all Aveo divi- 
sions engaged in manufacturing operations. 
Mr. Murphy is vice president in charge of 





Westinghouse Supply Co., and four years later was made 
general manager. In 1932 he was made vice president 
and director, and in 1937, president. 

Four years later, Mr. Clark became vice president of 
the Westinghouse Electric & Mfg. Co., and headed the 
company’s appliance merchandising activities at Mans- 
field, Ohio. The next year he was appointed vice presi- 
dent in charge of sales and moved his headquarters to 
the company’s home office in Pittsburgh so as to co- 
ordinate all sales activities of the corporation. Mr. 
Clark is a member of the Electrical Manufacturers 
Club and the Newcomen Society. F 

In addition to the new members of the Board pictured, 
the following members were re-elected for three-year 
terms: 

P. M. Bratten, general sales manager, Frigidaire 
Division, General Motors Corp., Dayton; R. Stafford 
Edwards, president, Edwards & Co., Inc., Norwalk, 
Conn. (former NEMA president) ; F. C. Jones, presi- 
dent, The Okonite Company, Passaic, N. J. (former 
NEMA president); C. T. Lawson, vice president in 

(Continued on page 188) 





R. E. MURPHY 


W. R. CLEMENTS 


sales of the I-T-E Circuit Breaker Co., 
Philadelphia. Mr. Clements is vice presi- 
dent in charge of sales, Master Electric 
Company, Dayton, Ohio. 
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D. F. G. ELIOT 





R. STAFFORD EDWARDS 


President of Edwards & Co., 
Inc., and president of NEMA 
in 1947, was recipient of the 
James H. McGraw Award 
Manufacturers Medal for 
1948. Mr. Edwaras received 
the award “for his unsparing 
effort to arouse leaders in 
industry and government to 
the grave consequences of the 
unrestrained secondary boy- 
cott and his able research and 
compelling testimony which 
provided a sound basis for 
corrective legislation.” 
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EVERETT MORSS 


Cc. W. HIGBEE DON G. MITCHELL 


NEMA’s Four New Vice Presidents 


Mr. Eliot is vice president, purchasing and traffic, 
Western Electric Co., Inc.; Mr. Higbee is manager, 
Electrical Wire and Cable Department, U. S. Rub. 
ber Co.; Mr. Mitchell is president, Sylvania Electric 
Products Inc., while Mr. Potter, who served as treas- 
urer last year, is vice president in charge of com- 
mercial relations, General Electric Co. 


Mr. Jacobs, president of the Belden Mfg. Co., Chi- 

cago, was re-elected a vice president. Mr. Morss, 

president of Simplex Wire & Cable Co., Cambridge, 
Mass., is NEMA’s new treasurer. 





WHIPPLE JACOBS 


Recipients of 50-Year 
Gold Certificates 


Charles (Carl) L. Peirce, Jr., chairman of 
the board, Hubbard & Co., Pittsburgh, 
began his career in the electrical field in 
1892 when he joined the Chicago (Bell) 
Telephone Co. as a repair man. He rose to 
superintendent of the manufacturing de- 
partment, before leaving to found ithe 
Peirce Specialty Co. in 1903. Six years 
later when he sold his firm to Hubbard 
& Co., he became department manager. He 
was elected vice president of Hubbard in 
1927, president and director in 1929 and 
chairman in 1947. Mr. Peirce was a mem- 
ber of the NEMA board of governors from 
1933 to 1940 and president in 1938. 


W. N. Goodwin, Jr., consulting engineer, 
Weston Electrical Instrument Co., Newark, 
N. J., has been associated with that com- 
pany for 50 years. He began as an in- 
spector of finished instruments. In 1906 
he became chief engineer and director of 
research, a position he held for 33 years 
until 1939 when he became vice president 
in charge of engineering and research. In 
1947 he retired from active work but has 
been retained as a consultant. He is a 
fellow of the AIEE and a member of 
the IRE and ASTM. 








E. E. POTTER 





. PEIRCE, JR. 


W. N. GOODWIN, JR. 
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J. C. LEBENS 


Electrical Engineer 


F THE small company is a healthy one the engineer- 
ing testing department did not come into being 
until the company started to suffer growing pains. 

Prior to that time an individual or a small, closely knit, 
group of individuals were completely engrossed with 
producing a specialized product which, because of its 
superiority, established the company in its field. Each 
person knew his phase of the manufacturing process 
perfectly and was vitally concerned with maintaining 
the quality of the product. Only when these key men 
no longer have time to roll up their sleeves and go out 
in the plant does the need for the engineering testing 
department become paramount. Then the testing engi- 
neer must evolve tests to maintain the quality of the 
product with relatively untrained and uninterested per- 
sonnel who will follow orders but do not appreciate the 
overall problem facing the management. 

Since small manufacturing companies usually produce 
one or several specialized products the testing require- 
ments for each will be different and a universal proce- 
dure would be meaningless. But basically the problem 


Weston Electrical Instrument Corp. 
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i 








Combination instruments with ohmmeter scales (left) are 
useful for measurement of resistance values from a few 
ohms to a megohm or more. For accurate measurement 
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Kngmeering 


in the Small Plant 


General Radio Co. 








sting 


is the same, the only difference being found in some 
specialized tests unique to the product being manutfac- 
tured. In the final analysis the purpose of the testing 
is to maintain the quality of the product by controlling 
the quality of the raw materials, the quality of sub- 
assemblies, as well as testing the completed product, 
analyzing complaints from the field, and assisting engi- 
neering development. 

Incoming inspection of the raw materials and pur- 
chased sub-assemblies is probably one of the most im- 
portant phases of the testing problem. To be success- 
ful it must be supervised by an engineer conversant 
with the whole manufacturing process and gifted with 
more than his share of common sense, so that he can 
appraise the suitability of raw materials which do not 
meet the specifications in all respects. In fact the 
specifications should be written with extreme care so 
that commercial products and commercial tolerances are 
specified wherever possible. The rare privilege of being 
able to arbitrarily reject material is restricted to in- 
coming inspection for larger companies and is an ex- 
pensive privilege. 

The small company does have one great advantage. 
The material it purchases is used for one or several 
parts so that the properties required for these need only 
be specified and incoming inspection need concern itself 


James G. Biddle Co. 


of higher resistance values a megohm bridge (center) is 
required, and measurement of insulation resistance is made 
with the ““Megger”’ instrument shown in the view above. 
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To develop and maintain the required quality level in the product, test- 


ing is essential not only on the product itself but also on raw materials, 


components and sub-assemblies. 


For the testing engineer in a small 


plant, here is a review of the functions performed and equipment used. 


with a relatively few properties. Often these can be 
established by simple tests which, though far from 
scientific, give the answer. An example is the inspec- 
tion of leads furnished with solderless terminals at- 
tached. The specifications require that the terminal 
must withstand a 25-lb pull. Instead of using a tensile 
tester, it is sufficient to use a “C” clamp to hold the 
wire and a 25-lb weight with a hook to hang on the 
terminal. Anyone can perform the test with the weight 
whereas the tensile tester requires trained personnel. 
In other words purely arbitrary tests can give the 
answer quickly and accurately if the use of the material 
is appreciated by the testing engineer. 

Even though special tests and equipment are an im- 
portant part of the problem the testing engineer is most 
concerned with the universal testing equipment and 
instruments commercially available to establish the phys- 
ical, magnetic, and electrical properties of the parts 
purchased and made by the small manufacturer. The 
dimensions are checked by means of scales, micrometers, 
vernier calipers, comparators, gages, and similar meas- 
uring instruments, all of which are common and need 
little explanation. 

Accuracy of these instruments must be maintained 
with a set of standards used only to check and calibrate 
the tools. Also the size and shape of the micrometer 
anvils must be controlled if comparable readings are to 
be obtained in checking relatively soft material such as 
brass, copper, or zinc. Since the force is controlled by 
the spring of the micrometer ratchet, decreasing the 
area of the anvil in contact with the material increases 
the pressure on the surface and, in soft material, the 
depth of penetration. This can produce variations as 
large as 0.0002 in. which, in some cases, is sufficient for 
rejection. Hence tools as simple as micrometers must 
be used with intelligence if they are to perform their 
proper function. 

Perhaps the most important physical property of 
metals from the small manufacturer’s viewpoint is the 
temper, hardness, or ductility of the material even 
though the supplier places greater emphasis on grain 
size. Since grain size requires a trained metallurgist 
to translate the information into workable data for the 
manufacturer it is much simpler to test for and specify 
hardness and let the supplier assign the proper grain 
size to the material for his control. In fact, once the 
material specification is established the hardness test 
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can assure that the tensile strength, wear resistance, 
machinability, fatigue strength, and toughness will be 
as originally specified and it furnishes a rapid check on 
the heat treating procedure. In the hands of the metal- 
lurgist each reading can be interpreted individually but 
the testing engineer usually is not skilled enough to do 
more than interpret the results in the light of the specifi- 
cations or the performance experienced with metal 
tested previously. 

Even though there are many different types of hard- 
ness testers, each with their individual hardness scales, 
the demands of the small manufacturer are served quite 
adequately with the Rockwell hardness tester. Even 
this does not limit the number of tests materially be- 
cause there are 24 different Rockwell scales for 24 





Hardness tester offers a rapid means for checking 
temper, strength or ductility in material specifications. 
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Triplett Electrical Instrument Co. 


For inspection of magnetized permanent magnets, the port- 
able magnetometer (left) and gauss meter (right) offer a 
convenient and rapid testing method for determining 


different tests to cover the entire range from very soft 
to very hard materials. Again the field is limited to 
two or, at the most, three scales for usual metals. 

The Rockwell tester is simple to operate and has a 
direct reading dial. For accurate work the material to 
be tested must have a scale-free surface that is fairly 
smooth and firmly supported. A penetrator is im- 
pressed into the surface of the material being tested with 
a standard force and the hardness is measured by the 
depth of penetration. The penetrator consists of a 120- 
deg diamond cone or “brale” for hard material and a 
steel ball for softer metals. The penetrator is loaded 
with a weight ranging from 15 to 150 kg. The diam of 
the ball ranges from 4¢ in. for most metals to % in. for 
very soft materials. The two most common scales are the 
“B” and “C” scales. The “B” scale readings are ob- 
tained with a 4g in. ball and 100-kg load. The “C” 
scale, for harder materials, uses the brale with a 150-kg 
load. Since the Rockwell hardness is obtained by the 
depth of penetration the machine measures only the sur- 
face hardness and all scale must be removed to obtain 
a true reading. 


Ohmeters and Bridges for Electrical Resistance 


Often the hardness of metals and the composition of 
alloys are important only because of their influence on 
the electrical properties of the material. If this is the 
case it is easier to actually check the.specific resistanee 
and so specify the material even though most mills are 
not able to check the resistance before shipment. In 
this way the more cumbersome metallurgical tests can 
be avoided by the small manufacturer and he is saved 
the expense of the equipment needed for these tests. 
The specific resistance can be determined quite conven- 
iently by providing test clamps mounted at a fixed sepa- 
ration such as 10 ft so that the material can be clamped 
for test without detaching it from the coil. 

The resistance of the metal between the test clamps 
can be determined accurately with a Wheatstone Bridge 
if the resistance of the specimen is greater than one ohm. 
However below one ohm the resistance of the leads from 
the test clamps to the bridge become of importance. 
Even though they may be measured and subtracted from 
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Leeds & Northrup Co. 








General Electric Co. 


strength of magnetic field. When greater precision is re- 
quired, a ballistic galvuanometer (center) with a search coil 
gives readings accurate to 1 per cent or better. 


the resistance measured they become sizable when the 
resistance of the specimen is of the order of 0.001 ohm. 
Such measurements can be made best with. the Kelvin 
Double Bridge which eliminates the resistance of the 
leads. 

In using the Kelvin Double Bridge two leads are 
brought from each clamp to the bridge and the resistance 
is measured from the junction point of these leads. 
Hence only the resistance between the clamps or the re- 
sistance of the metal under test is measured by the Kel- 
vin Double Bridge. In addition the resistance can be 
measured by the voltmeter-ammeter method with an 
external source of power controlled by a rheostat but 
the convenience of the Wheatstone or Kelvin bridges 
more than justify their small initial cost. 

If a 100-per-cent check of resistance of resistors, coils, 
or sub-assemblies is necessary, limit bridges, though 
more expensive, speed up the operation materially. The 
per-cent tolerance is set on the bridge and the resistors 
are checked against a standard using the basic Wheat- 
stone or Kelvin bridge for comparison. The acceptance 
or rejection is determined by the swing of a galvanom- 
eter needle in the cheaper units, or by means of lights 
or signals actuated by sensitive relays in the more ex- 
pensive devices. Usually it is most economical to 
purchase a special bridge built by the manufacturers of 
these units designed to meet the unique requirements of 
the application. 


Measuring Insulation Resistance 


Often the resistance being controlled is that of an 
insulator and, to be satisfactory, it must be extremely 
high. Even though the Wheatstone Bridge theoretically 
covers the range up to infinity the sensitivity is too poor 
at these high values to be satisfactory. Instead an ohm- 
meter is used to obtain the actual resistance or the 
voltage needed to break down the insulator is determined 
with a “hi-pot” tester. The most common type of the 
former, known as the “Megger,” consists of a high- 
range, direct-reading ohmmeter mounted in the same 
case with a hand driven d-c generator. The usual test- 
ing voltage is 500 although other voltages up to 5000 
volts are available. 
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General Electric Co. 
Indicating instruments for both a-c and d-c are available 
in three different types: switchboard instruments (left) for 
permanent mounting on test panels; sturdy, portable instru- 


Weston Electrical Instrument Corp. Wes 









tinghouse Electric Corp. 
ments (center) for measurements to 1 or 2 per cent accu- 
racy; portable standard types (right) usually supplied with 


calibration charts, are for measurements to higher accuracy. 





The Megger insulation tester measures the resistance 
of the insulation without destroying it whereas the hi-pot 
tester actually breaks down the insulation if the voltage 
impressed exceeds that which the insulator is capable of 
withstanding. Hence the Megger most often is used in 
analyzing a design or product claimed defective whereas 
the hi-pot tester, set at a specified voltage level, is used 
in routine testing to determine the product’s accepta- 
bility. 

Kesistances, capacitors and inductors of like type are 
checked by bridges similar to Wheatstone Bridges by 
which the capacity or inductance can be compared with 
standards. These tests are not generally required by 
most small electrical manufacturers and the size of the 
test equipment depends upon the accuracy needed and 
the quantity to be checked. 

Magnetic determinations are concerned with the 
strength of magnetic fields produced by permanent or 
electromagnets, with the magnetic properties of iron 
and steel forming a part of the magnetic circuit or with 
the characteristics of permanent magnets themselves. 
\lmost all magnetic measurements are performed with 
the aid of a search coil so that an electric current can 
be produced and read on an indicating instrument. The 
ballistic galvanometer and the fluxmeter are the two 
most commonly used instruments in the laboratory. The 
Huxmeter also can be used for production testing al- 
though not as conveniently as the magnetometer or the 
production permeameter. 

The ballistic galvanometer is an extremely accurate 
instrument (@.1 per cent accuracies may be realized 
under proper conditions) but its high natural period of 
25 or 30 sec requires that it be mounted in a permanent 
manner on a vibrationless support. The maximum de- 
flection produced by withdrawing a search coil, con- 
nected to the mechanism, from the field under test can 
be interpreted in interlinkages, flux lines, and flux den- 
sity. 

An ordinary d’Arsonval movement and a scale cali- 
brated in terms of interlinkages are employed in the 
fluxmeter. The instrument is more portable than the 
hallistic galvanometer but its accuracy is not as great. 
The common accuracy for commercial fluxmeters is 2 
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per cent but this can be improved by the use of a cali- 
brating circuit. Since the accuracy of the determination 
depends upon the accuracy of the search coil as well as 
that of the instrument the leads from the coil to the in- 
strument must be twisted together for their entire length 
to avoid the effect of stray fields. 

The magnetometer is used for production testing of 
permanent magnets. As many as 200 magnets per hr 
can be tested with the instrument. It gives no answers 
in absolute quantities but gives two readings on each 
magnet indicating the residual induction and the coer- 
cive force. Hence the test establishes whether or not 
the demagnetization curve of the magnet conforms at 
two points with the minimum established requirements. 
The production permeameter is slower in operation 
than the magnetometer and it, like the magnetometer, 


Weston Electrical Instrument Corj 





Testing sets (left) consisting of three or four instru- 
ments mounted in a carrying case containing necessary 
shunts and transformers provide a means for simul- 
taneous measurement of voltage, current and power. 
The multiple range clamp-on ammeter (right) offers a 
method of measuring without opening power circuit. 
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Westinghouse Electric Corp. 
Oscillographs offer a precise means for measuring rapidly 
changing electrical phenomena. Electrical type (left) with 
mirror galvanometers will register up to seven rapidly 


gives no answers in absolute quantities. It furnishes 
two readings directly proportional to the residual in- 
duction and the coercive force of the magnet. Since 
the readings of the production permeameter are directly 
proportional to the two points, the production permeam- 
eter is considered more accurate than the magnetometer. 
However the additional speed and ease of operation of 
the magnetometer usually makes it more desirable for 
the routine testing of the small manufacturer. 


Ammeters and Voltmeters 


No electrical engineer could possibly think of operat- 
ing without ammeters and voltmeters. Often, as a new 
control or test is required, it is first set up with these 
instruments, and when time permits or the control be- 
comes a permanent part of the test set-up, the voltmeter 
and ammeter are replaced with a bridge or an instru- 
ment capable of giving the desired results more quickly 
with less experienced personnel. As an example, the 
resistance measurement of wire would probably be first 
made by the volt-ammeter method until the range of 
resistances is established so that the proper bridge can 
be specified. The volt-ammeter method requires the 
reading of two instruments simultaneously and then 
calculating the resistance, whereas the bridge gives the 
reading in ohms by adjusting a single dial. 

Actually there are many types of ammeters and volt- 
meters, each ideal for particular applications. To cover 
them completely would be repetitious to those familiar 
with the instruments and confusing to the un-initiated. 
Hence it is more satisfactory to consider the instru- 
ments from the standpoint of what they can do for the 
electrical engineer in a small company. When the elec- 
trical tester becomes a part of the small company he 
usually is faced by a lack of satisfactory instruments 
and one of his first responsibilities is purchasing those 
required. On the surface the best policy would seem 
to purchase a good, accurate, multiscale instrument cov- 
ering a wide range. However this usually is a false 
economy. Even though such instruments are invaluable 
for small’shops and radio repair men the multiscale in- 
strument does not lend itself to the growth in testing 
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Allen B. DuMont Laboratories, Inc. 
changing quantities on a viewing screen or on film. Higher 
speed recurring phenomena can be measured on a cath- 
ode ray oscillograph (right) or transients photographed. 


to be expected in a small manufacturing company. 

Even though the multiscale instrument covers a wide 
range it is limited to a single test by a single operator. 
It is true that ammeters can be removed from one test 
and used on another with shunt switches but such an 
arrangement requires the simultaneous tests be con- 
ducted at the same location. As the testing department 
grows and more technicians are employed, the greater 
flexibility of the single-scale instruments more than off- 
set their original cost. 

If the original cost is a controlling factor a more satis- 
factory solution is the use of a single instrument with 
current transformers for a-c and calibrated shunts for 
d-c testing. Again the multitap current transformer 
should be avoided and individual current transformers, 
mounted in a convenient cabinet with terminal studs 
should be used. The multitap current transformer again 
limits the number of tests whereas several ammeters can 
be used with the individual current transformers and 
more transformers can be added as needed. Hence such 
an installation gives a wide range of currents with rela- 
tively little equipment at the start and still permits the 
growth to be expected. 

The purchase of current transformers at the start 
simplifies the integration of recording ammeters as they 
become necessary. With the current transformers a 
single-scale recording ammeter can be used to cover the 
entire range of currents and it can be plugged into the 
test setup without interrupting the current on a test at- 
tended during the day but left unwatchedsthroughout the 
night. Also these same current transformers can be 
used in conjunction with a mechanical oscillograph to 
increase its flexibility. 

The importance of instrument accuracy cannot be 
overemphasized. Even though the accuracy required 
for most readings is a far cry from that required in 
truly scientific research the electrical tester will find 
that the more expensive instruments of the reputable 
manufacturers will more than justify their original cost. 
Usually instrument accuracy goes hand in hand with the 
quality of the instrument. Because of this factor, recali- 
bration of the cheaper, poorly made instruments cannot 
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correct the faults resulting from inferior workmanship. 
Sticking and binding makes calibration impossible so 
that the cheap instruments are suitable for little more 
than indication. 

As soon as the first ammeter is purchased a secondary 
standard consisting of a highly accurate ammeter with 
its own multitap current transformer should be pur- 
chased and used only to calibrate the ammeters used on 
test. This secondary standard can be calibrated most 
conveniently at the public utility supplying power to 
the manufacturer or, if this is impossible, at the Bureau 
of Standards. Usually the public utility has adequate 
facilities for this work and is glad to accommodate its 
customer. However, for satisfactory control, the am- 
meters used on test should be compared with the stand- 
ard at frequent intervals to assure that false indications 
are not being obtained. 

Even though the tong-type or clamp-on ammeter is 
not generally adaptable to the normal conception of 
routine testing the electrical tester in a small manufac- 
turing company will find it an invaluable tool. Very 
shortly after he assumes his duties he will find that he 
falls heir to the more vexing electrical problems of the 
plant because the maintenance department is more me- 
chanical than electrical. Being able to read the amperes 
flowing with the clamp-on ammeter without interrupting 
the service makes it invaluable for such work. If both 
a-c and d-c operations are included, as may be the case 
with electroplating, the a-c or d-c clamp-on ammeter 
should be purchased instead of the a-c instrument. Even 
though this is more cumbersome and requires changing 
the adapter instead of moving a selector switch in shift- 
ing the scale, its greater flexibility warrants the incon- 
venience if only one tong-type ammeter can be obtained. 


Electrical and Cathode Ray Oscilloscopes 


As with ammeters there is no universal type of oscil- 
lograph that will meet all the potential needs of the 
small electrical manufacturer. Roughly speaking if the 
phenomenon being controlled or studied lasts for several 
cycles the mechanical oscillograph employing a mirror 
galvanometer to deflect a light beam in step with the 
instantaneous voltage impressed on it, is most suitable. 
On the other hand if the control requires instantaneous 
comparisons of extremely high speed transients the 
cathode ray oscilloscope is the ideal tool. There are 
many variations of the two basic types designed to meet 
unique conditions but usually the general-purpose type 
of mechanical oscillograph or cathode ray oscilloscope 
will be most suitable for the small laboratory. 

In general a photographic record can be made most 
easily with the mechanical oscillograph whereas a visual 
indiction of a recurring phenomenon is pictured best 
on the screen of the cathode ray oscilloscope. However 
recently Allen B. DuMont Laboratories, Inc., working 
with the Eastman Kodak Company, has developed a 
camera which can be mounted on any 5-in. oscilloscope 
to take pictures of the screen. This eliminates the need 
for the phenomenon to be recurring so that a steady 
trace is obtained but long transients cannot be recorded 
satisfactorily because of the limiting size of the still 
picture. 

Larger pictures are possible with the universal type 
of mechanical oscillograph using a relatively large drum 
around which the sensitized paper is wrapped. This 
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General Electric Co. 


For precise measure- 
ment of temperature, a 
portable potentiometer 
(above) provides a level 
of accuracy greater than 
obtainable from a mer- 
cury thermometer; per- 
manent records of tem- 
perature are obtained 
with a recording pyrom- 
eter (right) which may 
also include controlling 
functions if needed. 


Bristol Co. 


drum makes one revolution during the exposure thereby 
recording the trace of the light beam from the mirror 
galvanometer. Even longer transients can be studied 
with the portable oscillograph using a continuous film 
drive which exposes a complete roll of film for each pic- 
ture. With this instrument transients as long as 48 sec 
can be recorded so that a permanent record of a com- 
plete cycle or series of operations is possible. 

On the surface it appears that the portable oscillo- 
graph is undesirable because of the waste of film. Ac- 
tually the film cost is low because it uses a standard, 
relatively cheap, #120 roll film. Hence the cost is 
nominal and the need for a dark room is eliminated be- 
cause the films can be developed by a commercial de- 
veloper or in a simple tank developer without danger 
of the films being mixed in handling. The principal 
limitation is that the portable oscillograph is available 
with only two galvanometers so that only two interre- 
lated transients such as current, voltage, or time can be 
recorded simultaneously. A little ingenuity on the part 
of the operator can in most instances overcome this 
objection, making the two-element mechanical oscillo- 
graph a very useful tool. This, combined with the 

(Continued on page 190) 
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On-the-spot staff report on the 1948 Confer- 
ence on Electrical Insulation reveals intense 
activity probing toward new materials and 


Hielectric Materials 






utilizing new test 


methods. 


Silicones, 


semi-conducting solids, ceramic dielectrics, 


and special 


equipment for 


microwave 


studies were highlights. 


IELECTRIC MATERIALS may be said _ to 

constitute a common denominator to electrical 

product design. This was evident at the 17th 
Annual Meeting of the Conference on Electrical Insula- 
tion held at the National Bureau of Standards, Wash- 
ington, D. C., October 27 to 29, inclusive. There, the 
practical product designer met with the theoretical phys- 
icist, high polymer chemist, ceramic expert, research 
metallurgist and microwave investigator to discuss sig- 
nificant research trends in this field. 

Much of the work reported was naturally of funda- 
mental character ; but even in some of the most involved 
discussions, the practical potentialities were not lost 
sight of. Research projects reflected the progressively 
stiffer requirements imposed on dielectric materials by 
modern electrical equipment design. Owing to higher 
operating temperatures, faster speeds, smaller volume, 
lighter weights, and greater extremes in ambient humid- 


1 The Conierence on Electrical Insulation is sponsored by the Division 
of Engineering and Industrial Research, National Research Council. For 
information regarding annual meetings and publications address the 
NRC headquarters at 2101 Constitution Ave., Washington 25, D. C. 




























* Grams/hr/cm/mm of Hg ASTM-D-697-42—Method A. 





of dips indicated in heading. 


Table I—Comparative Methods for Evaluating Moisture Resistance of 
Magnet Wire Insulating Varnish 


Dielectric strength’ 
volts per mil on film 


at 50% R.H.| after 24 hr in 
| water at 25C failure 2 | 6 


Moisture* 
Type of varnish permeability 25 C 
Oil modified asphalt 0.4 x 10% 600-1400 
Red pigmented short oil alkyd 0.8 x 10° 1090 
Oil modified phenolic 4.8 x 10-° 1800 
Oil modified alkyd 2.2 xe 1220 


‘Source: AIEE Miscellaneous Pape c 48-221, “Functional Evaluation of Insulating Materials,” by K. N. Mathes, General Electric Company 
presented at the Middle Eastern District Meeting, Washington, D. C., October 5-7, 1948. 


ity and temperatures, the crux of many equipment de- 
sign problems is the availability of suitable dielectrics. 
It is for this reason that the design engineer must con- 
stantly seek better and more reliable insulating materials 
than those that served him in the past. 

In content, the three-day conference provided six 
rewarding symposia covering: Measurements and Test 
Equipment; Wire and Cable Insulation; Organic In- 
sulating Materials; Inorganic Insulating Materials; 
Fundamental Properties of Matter; and Polar or Semi- 
conducting Solids. Some 49 papers were presented. 
Attendance was about 200, with representatives from 
industry, the armed services, government agencies, and 
from university and private research laboratories. 

There was more than a strong note of the rapidly 
expanding scope of Army- and Navy-sponsored research 
projects. This was apparent for instance in papers 
dealing with silicone insulation, (7 )* special methods for 
testing varnished fabrics, semiconductor studies, and 


2 Numbers in parenthesis indicate cited references that appear at the 
end of this article. 


Magnet wire cable — U4; 
time to failure 
number of varnish dips 


Immersed ‘ 
rod; 
time to 


» 


300-400 4-2 hr 23 hr 21 hr 48 hr 


210 Y4—4 hr 5 min | 20 br 24 hr 29 hr 
1280 50 days 5 min 10min! 30hr (| 30 br+ 
700 14-2 hr 5 min 5 min | 5 min | 30 min 


+ Two coats of varnish each 0.001 in. thick on 0.005-in. copper panel ASTM-D-115-46. - 
¢ 0.59-in. (1.5 cm) brass rod with three coats of varnish each 0.001 in. thick Navy Spec. 52V13. _ 
4 7-strand 0.032-in. Formex wire cable bent into U-shape with '4-in. radius and varnish-treated with varnish at recommended viscosity. Number 
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Nattenal Bureau of Standards 
Fig. 1—Precision dielectric measurements at micro- 
wave frequencies are characteristic of present re- 
search trends. Here are some test systems at the 
National Bureau of Standards, in which both bridge 
and resonant methods are employed. 


stated electrode system and r-f capacitance bridge as 


A thermo- 


shown above are used to measure dielectric prop- 
erties of solids as functions of frequency and tem- 
perature. Center, a re-entrant cavity cell with 
thermostated electrodes used in the 50-100-me range. 
Right, double re-entrant cavities for measurements 
in the 150-300-mc and 400-600-mec ranges. (Present 
equipment is designed for solids only but test cells 
and electrodes are being contemplated to provide 


also for tests on gases and liquids.) 


developments in synthetic mica. The use of higher 
frequencies in the microwave region—both in applica- 
tion of dielectrics and for theoretical investigation 
were strongly in evidence. (See Fig. 1.) In general 
these trends were already established in 1947, and the 
following comments made previously in reference to last 
year could be applied to this vear’s work with equal 
appropriateness : (2) 

Many of the constants of dielectric phenomena formerly 
obtained by extrapolation, have now been experimentally 
investigated at these microwave frequencies. The de- 
signers of measuring equipment have been concerned with 
making instruments of greater precision and versatility. 
On the practical side high-power sources have been 
developed in the centimeter-wave region bringing about 
a new era in dielectric heating consideration. Dielectric 
loss measurements of gases at these high frequencies and 
reduced pressures have lead to the flourishing field of 
microwave spectroscopy. In the field of breakdown studies 
of solids, the tendency has been toward a more thorough 
investigation of the temperature dependence of break- 
down strength and direction taken by the breakdown 
paths. The influence of polyatomic molecules on break- 
down strength and corona of gases have also been given 
attention. 

Importance of evaluation tests under equipment use 
conditions was stressed frequently. This involves the 
testing of materials as components of complete end- 
products under actual service conditions rather than 
independently in the form of laboratory samples under 
controlled conditions. It was interesting to note that 
in many instances the research workers found it neces- 
sary to design their own test apparatus, which frequent- 
ly posed some intricate design considerations. These 
trends, too, were noted at the 1947 conference. (3, 4) 

So much for the highlights. Abstracts now follow of 
those papers that seem to offer the design engineer some 
elements of special interest. (No attempt will be made 
here to summarize papers that deal with highly special- 
ized areas of fundamental research, or that deal with 
high-voltage transmission cables.) 
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Silicones, or to be more precise organosilicones, al- 
though largely inorganic in structure, dominated the 
session on organic insulation. 


Of the six papers pre- 
sented, three dealt with this group of materials, while 
the discussion period on a fourth paper also turned 
iargely toward the same subject. The extensive work 
of the Bureau of Ships in glass-silicone laminates has 
undoubtedly stimulated other research projects. (J) 


Silicone Insulation in Transformers 


M. L. Manning, Kuhlman Electric Company, dis- 
cussed the application of heat-stable silicone insulation 
to transformer design for the purpose of reducing size 
and weight. (An earlier report on this work has al- 
ready appeared in this publication.) (5) In general, 
Class H insulated transformers can be designed with 
substantial reductions over transformers of equivalent 
kva ratings with Class A or Class B insulation. Reduc- 
tion in weight up to 55 and 40 per cent respectively have 
been attained. Materials involved include silicone resin 
varnishes for coil impregnation, silicone rubber extru- 
sion for leads, and silicone-glass laminates for coil 
spacers and coil blocking. 

It was stressed that desirable reductions in weight 
and volume can be obtained without any impairment of 
essential electrical performance values. Silicone-insu- 
lated transformers have been designed for operating 
temperatures of about 200 C plus 50 deg ambient and 
can be designed for a specified overload. 

Floor discussion raised a question regarding the ability 
of silicone insulation to withstand cracking under salt 
water. Representatives of the Bureau of Ships indi- 
cated that extremely severe humidity tests plus salt 
spray or salt fog exposure have resulted in only a very 
small percentage of failure. On the other hand, in a 
later discussion period, representatives of a cable com- 
pany intimated that in their experience silicone varnish 
suffered a “quick breakdown” under salt water. The 
difference in opinion was not resolved, but it was sug- 
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Irvington Varnish & Insulator Company 
Fig. 2—Test set-up for stability evaluation of glass- 
fiber cloth cable insulation for high-temperature use. 
Five layers of insulation material under test are 
wrapped butt-lap on a %-in. brass rod in reverse 
spiral. Foil electrodes are applied over insulation 
and held in place with a 0.003-in. silicone-treated 
glass tape. The cable specimen so assembled is then 
inserted into a %4-in. iron pipe (A) with a 10-mm 
sparkplug mounted through one end to provide elec- 
trical connection. The ends are sealed with silicone 
grease. A General Radio bridge is used to measure 
power factor and capacitance values. 


gested that the unsatisfactory results may have been 
caused by improper application of the insulating varnish 
leading to defects in the insulation structure. 

Lack of uniformity in the flexibility of silicone-var- 
nished glass-fiber fabric was the subject of a paper by 
O. E. Anderson, Westinghouse Electric Corporation, 
Micarta Division. In working with phenyl-methyl- 
silicone-varnished glass fabric, it was found that while 
one lot had satisfactory flexibility, the next lot was “too 
stiff.” This made it extremely difficult, if not impossi- 
ble, to work or pull the material into position without 
mechanically damaging the varnish film, thereby making 
the material practically useless. It was soon recognized 
that if the varnish film could be properly plasticized 
this should be the answer to the problem of nonflexibil- 
ity, providing there was no substantial sacrifice in the 
inherent physical and dielectric properties of the varnish 
resin. 

After considerable investigation (including the con- 
sideration of silicone oils) a high boiling hydrocarbon, 
a mixture of partially hydrogenated terphenyls, was 
found to be a satisfactory plasticizer for flexibilizing 
the phenyl-methyl-silicone varnish. The advantages of 
using hydrogenated terphenyl as the plasticizer were 
given as follows: (a) Greater flexibility without any 
apparent sacrifice in thermal stability; (b) greater uni- 
formity in flexibility and dielectric strength; (c) high- 
er dielectric breakdowns in dry atmosphere under elon- 
gation and after exposure to high relative humidity ; 
(d) no effect on the dielectric losses; (e) improvement 
of moisture resistance as detected by insulation resist- 
ance tests. 

Validity of certain conventional test procedures on 
insulating materials was challenged by K. N. Mathes, 
General Electric Company, in his discussion on “The 
Continuity and Extensibility of Insulating Varnish.” 
Mr. Mathes made the point that some ASTM proce- 
dures “bend over” to make ideal laboratory test condi- 
tions that are not found in actual service. For example, 
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insulation varnish is ordinarily tested as a carefully ap- 
plied film on thin copper panel—a heritage from the 
testing of paints as film on test panels of steel or wood. 
This procedure is held to be unrealistic when applied to 
insulating varnishes because with the latter the penetra- 
tion is beyond the surface and goes deep into the insulat- 
ing structure to provide both insulation protection and to 
act as a binder. Specifically, these standard tests (see 
Table 1) make a very strong effort to obtain a continu- 
ous film, as otherwise the tests become invalid. But in 
actual production practice, it was pointed out, the insu- 
lation sub-surface is at its best too rough to make a 
continuous, smooth film possible without considerable 
difficulty. The ability of a varnish to film a test panel 
or surface is therefore held to be more significant of its 
resistance to moisture or dirt penetration than of ulti- 
mate dielectric performance in equipment. Mr. Mathes, 
therefore, advocated that test procedures and test speci- 
mens be so designed (a) that the insulating material is 
tested in the same form or a closely simulated form as 
used in the actual apparatus, and (b) that the test have 
a definite relation to the operating conditions of the 
apparatus. 

A test procedure was described in which a small mul- 
tiple insulated wire surface approaches that usually 
found on the surface of many actual equipment compo- 
nents. The test model is a sample of magnet wire bent 
into a U-shape, then varnished prior to being immersed 
in salt or acid solution and finally tested in much the 
same way as provided by the Navy brass rod test. Sur- 
faces provided by the wire sample are considerably more 
difficult to film than the panels or rod specified in stand- 


Irvington Varnish & Insulator Company 
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Fig. 3—Dielectric strength performance against tem- 
perature of silicone-coated glass fabric. (Materials: 
Dow Corning 996 silicone resin and 123 silastic rubber.) 
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Fig. 5—Diagrammatic representation of the particle structure of sintered semiconductors and its equivalent “electrical 
circuit” indicating resistance within and between the particles. 


ard ASTM or Navy procedures respectively, and it may 
he necessary to use from two to eight varnish dips to 
achieve adequate film continuity. 

Reference to Table I (6)* will indicate that the filming 
characteristics do not necessarily correlate with the di- 
electric breakdown or moisture permeability. It was 
suggested that in many applications the film-forming 
properties have the greater significance in the final per- 
formance. Superior film-forming properties are shown 
both for pigmented alkyd and asphalt varnishes when 
the U-shaped test model is used. Very satisfactory 
service results have been experienced with these var- 
nishes under exposure to moisture even though moisture 
transmissivity is relatively high and the wet dielectric 
breakdown is low. These tests seemed to support the 
principle previously stated that for optimum evaluation 
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‘Cited reference is to a recent AIEE paper by Mr. Mathes which 
covered much of the same material as presented before the Conference 
i on Electrical Insulation 
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Fig. 4—Cable specimen stability tests (moist and dry 
conditions) using silicone-resin and silicone-rubber 
coated glass-fiber cloth. 
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test samples of insulating materials should be composite 
in nature, incorporating other components, such as mag- 
net wire. 

Results of stability tests on glass-fiber silicone-coated 
insulation for high-temperature cable applications were 
presented by E. L. Lotz of Irvington Varnish and In- 
sulator Company. W. H. Moebius of the same company 


was associated in the investigation. It was emphasized 


that this was of prime importance because in many de- 
signs of equipment operating at elevated temperatures, 
such as generators, transformers and motors, the cable 
is the “connecting link” and its failure may vitiate the 
entire design objective. 


Special Treatment Needed 


Glass-fiber cloth, in order to be successfully used for 
high temperature cable insulation, must be given a spe- 
cial water-repellent and heat-resisting treatment at 650 
to 700 F before coating. When this treated cloth is 
properly impregnated with silicone resin or silicone rub- 
ber and cured at temperatures of 500 to 650 F, the 
resultant product has been found to give excellent per- 
formance at elevated temperatures.* 

Using a relatively simple cable test model (see Fig. 
2), is was found that the silicone resin has about double 
the dielectric strength of the rubber at room temperature 
but shows greater decrease at temperatures of 200 C. 
The rubber shows very little decrease of dielectric 
strength with increasing temperatures. (See Fig. 3.) 
3oth the silicone resin and the rubber were found to have 
excellent power factor characteristics at elevated tem- 
peratures. The resin has somewhat lower power factor 
and dielectric constant, with the power factor increasing 
sharply at 175 C and reaching a value of 8 per cent at 
200 C. The rubber shows a steady increase from 1 per 
cent at room temperature to 14 per cent at 200 C. 

Results of the stability tests under both moist and dry 
conditions are shown in Fig. 4. Under dry conditions, 
there is no indication of instability up to 34 days. There 
is a slight indication that the 150 C test improves the 
insulation. Here again, the silicone resin gives lower 


4 Materials used in these tests were Dow Corning’s 996 resin and 123 
silastic rubber. 
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power factor values than the rubber. With wet tape 
the initial power factor is slightly higher but no insta- 
bility is shown up to 34 days. 

In reviewing the test data, Mr. Lotz pointed out that 
both the silicone resin and the silicone rubber as evalu- 
ated are stable at temperatures up to 150 C. Stability 
tests at higher temperatures are under way to establish 
the temperature at which instability may occur. 

Floor discussion brought out the opinion fhat the use 
of high-temperature resins for cable insulation may find 
a limiting factor in the fact that the copper component 
may crystallize at 250 C. This was conceded, but it was 
suggested that silicone insulation may well be specified 
to provide an additional factor of safety above average 
operating temperatures. 

Results of a program designed to determine the di- 
electric properties of cellulosic plastics at continuous 
frequencies from 50 cycles to 100 mc were analyzed ina 
paper by J. Dieser, W. Jordan and E. Schweizer, Cela- 
nese Corporation of America, Central Research and De- 
velopment Department. Tests were made to determine 
effects under shifting temperature, humidity and plasti- 
cizer conditions. Temperatures ranged from —40 C to 
+80 C. Materials tested in this project included cellu- 
lose acetate, cellulose nitrate, cellulose propionate and 
ethyl cellulose. Unplasticized as well as plasticized ma- 
terials were examined. 


Tests at Continuous Frequency Spectrum 


Mr. Dieser, who presented the paper, called attention 
to the fact that most electrical data are given at fixed 
frequencies of 60, 10° and 10® cps, but that data derived 
from a continuous frequency spectrum would provide a 
more useful indication on which to base certain appli- 
cations of the materials being investigated. In relation 
to the cellulosic plastics, such data should make it possi- 
ble, for example, to provide for more intelligent use of 
dielectric heating in molding or fabricating. This fol- 
lows from the fact that, for a fixed voltage gradient, the 
heat developed due to dielectric loss is proportional to 
the product of frequency and loss factor and therefore 
a knowledge of the variation of loss factor with frequen- 
cy is essential for proper use of dielectric heating. 

Power factor of cellulosics, even though not as low 
as in some other plastics, was held to be sufficiently low 
to permit these materials to be classified as “very good 
insulators.” With certain advantageous physical char- 
acteristics available for various applications the cellulo- 
sics thus find rather wide application in electrical design. 
In such applications as capacitor dielectric sheet or film 
and as cable insulation an advantage derives from the 
fact that the dielectric constant of cellulosics is generally 
higher than in the very low-loss plastics. 

Availability of a new insulating compound made by 
hardening tung oil (chinawood oil) by the addition of 
anhydrous ferric chloride was reported by P. E. Demm- 
ler, Westinghouse Electric Corporation. The compound 
resulting from this reaction gels at room temperatures 
in a comparatively short time, and it was suggested that 
it may be a very desirable material for many applica- 
tions. Although the reaction between tung oil and 
certain halides, such as anhydrous ferric chloride, has 
been long known, the commercial possibilities have 
been realized only recently as a result of new methods 
developed for suitably controlling the reaction. 
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Wet mixture 
Dry mixture —-—— 


Coarse 5 
Amount of graphite in the composition 

Sylvania Electric Products Jie. 
Fig. 6—Graph shows percentage change in resistivity 
when semiconductor specimens of varying particle size 
or composition are heated from room temperature to 
200 C. Even a slight change in graphite ingredient can 
appreciably affect temperature coefficient of resistance. 


The anhydrous ferric chloride is dissolved in tricresy] 
phosphate and this solution is mixed with castor oil 
which acts as a retardant, slowing the reaction with tung 
oil so that the mixture can be prepared and poured be- 
fore it starts to gel. Solvents, such as acetone or di- 
ethyl ether may be used, but because of their volatility 
and flammability, they are less desirable than tricresy] 
phosphate. The final mixture as used in practice and 
in these tests, contained approximately 0.8 per cent of 
anhydrous ferric chloride by weight but the proportions 
are not critical. 

Results of certain tests regarding the gelling charac- 
teristics and insulation properties of the material were 
summarized in part as follows: 


1. Time required for gelling the catalyzed tung oil in- 
creases from 1.5 min at 50 C to 60 min at 25 C, that 
is, the time doubles for every 5-deg decrease in tem- 
perature in this range. Below 25 C the time recuired 
increases rapidly. At 10 C, the mixture does not set up 
in 24 hr. 

2. At 25 C there is a gradual increase in insulation re- 
sistance from about 150 megohms per cm*® immediately 
after mixing tung oil and catalyst to 200,000 megohms 
in 48 days, an increase of approximately 4,000 megohms 
per day. This represents nearly complete cure as the 
curve levels off after this time. (As this indicates that 
maximum insulation resistance is not developed 1m- 
mediately when the compound gels, any test specifi- 
cations of apparatus in which this compound is used 
must take the rate of cure into consideration. ) 

3. Curing of the compound may be accelerated by warm- 
ing. Six hours at 70-80 C will develop approximately 
complete cure. 

4. The resistance of 200,000 megohms per cm® of the 
hardened tung oil was equal to that of the original 
tung oil which showed practically the same insulation 
resistance. 


Semiconducting materials were discussed in two pa- 
pers by H. B. Michaelson, advanced development labo- 
ratories, Sylvania Electric Products, Inc. and Henry H. 
Hausner, section head, Sylvania Electric and adjunct 
professor, New York University College of Engineer- 
ing. These materials are showing keen promise of 
moving out of the laboratory into fields of practical ap- 
plications. Reports on such semiconductors as thermis- 
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tors and the transistor have already appeared in this 
publication and elsewhere in technical literature. (7, 8) 
This subject was also highlighted at the 1947 meeting of 
the conference, with two sessions devoted to it. (3, 4) 
Thermistors, it will be recalled, are sensitive circuit 
elements of various composition characterized by a 
negative temperature coefficient of resistance, and al- 
ready available for commercial use in a wide range of 
sizes and shapes. The transistor is a tiny germanium 
crystal device that can function as an amplifier or oscil- 
lator without the use of a vacuum or heated cathodes as 





New York University, College of Eng. 


Fig. 7—An electrographic printing method is used to 
determine flaws in organic coatings. A modification of 
this method is used for testing varnished insulating 
fabrics and papers. In this test set-up sensitized photo- 
graphic paper is placed in contact with the test panel, 
then coated with blotting paper, and the entire assembly 
is placed between two neoprene-insulated aluminum 
electrode plates. These are subjected to hydraulic pres- 
sure as shown above. Paper when removed and proc- 
essed shows penetration areas or flaws in the coating. 
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Table If—Electrical Resistivity (at Room Temperature) and Temperature Coefficient (Room Tem- 
perature to 200 C) of Differently Treated Samples of TiO. and TiO,-Nickel 


Sintered Semiconductor Mixtures 





; . Resistivity Temp. coeff. 
Sample No. TiOe Ni Heat-treatment (ohm-cm) of resistivity 
4212 100 950 C in Ne 4.34 x 10° +1.2 x 10? 
L213 80 20 1.63 x 108 +4.2 x 10 
L217 100 1000 C in No 1.42 x 10° +3.1 x 10? 
L218 80 20 5.3 x 108 +7.7 
L222 100 1200 C in Ne 1.9 x 107 +4.2 x 10 
4223 80 20 3.3 x 108 +1.9 
L227 100 1200 C in No, then 1150 C in He 1.2 x 104 —3.2 x 10° 
L228 80 20 1.1 x 10 —2.4x 10 





Source: Professor Henry H. Hausner, Sylvania Electric Products Inc. and New York University College of Engineering. 


in conventional electron tubes. It is held to have startling 
possibilities in the communication field. 

As summarized by Mr. Michaelson in his paper, semi- 
conductors may be said to comprise a substantial group 
of nonmetallic materials with room-temperature resistiv- 
ities somewhat intermediate between those of metals 
and insulators. In general, as stated, they are charac- 
terized by a negative temperature coefficient of resist- 
ance, but the most significant aspect of their electrical 
properties is the “tremendous variation” in their elec- 
trical conductivity when under the influence of chemical 
and thermal treatment. 

Oxides, sulphides, halides, carbides, nitrides, selen- 
ides and the tellurides of certain metals may be included 
in the category of semiconductors. Also classed in this 
group are several monatomic substances such as silicon, 
germanium, selenium, graphite, titanium, zirconium and 
tellurium, largely because these substances exhibit a 
negative temperature coefficient of resistance. 

Mr. Michaelson presented a theoretical discussion of 
the electrical phenomena exhibited by the semiconduc- 
tors, enumerated several types of materials and dis- 
cussed their high temperature applications. It might be 
noted that there are still some areas of disagreement on 
definitions and terminology, and that many fields of in- 
vestigation required to correlate theory and practice 
are still virgin territory for the research worker. It is 
indicative of the relative fluid nature of the subject that 
the range of resistivities as given by different sources 
varies greatly. For example, one source gives this 
range as 107 to 10° ohm-cm; another source gives it as 
10° to 10°. 

Prof. Hausner’s paper covered the physical nature 
and electrical properties of a group designated as sin- 
tered semiconductors—substances comprising particles 
of electrical conductors or semiconductors or insulators 
or mixtures of the three. For discussion of their elec- 
trical properties, these materials may be regarded as 
electrical networks. The total resistance in each net- 
work is a function of the particle resistances and the 
resistances between the particles (which may be termed 
“contact resistances”). The resistances between the 
particles may affect greatly the total resistance and 
especially the temperature coefficient of resistance of 
these materials. These sintered semiconductors show 
different behavior patterns from ordinary semiconduc- 
tors and when sintered at lower temperatures are char- 
acterized by positive temperature coefficients of resist- 
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ance, rather than by the negative coefficient that gen- 
erally distinguishes the conventional semiconductor. 

A diagrammatic sketch of the physical structure of a 
sintered material composed of three components and of 
its characteristic electrical network is shown in Fig. 5. 
This particular material with a low or practically zero 
temperature coefficient of resistance was composed of 
72 per cent ZrOg, 23 per cent magnesium-silicate (talc) 
| and 5 per cent graphite. It can be observed (see Fig. 6) 

that the graphite particle size affects widely the resist- 
ance of the material and its temperature coefficient. 
Moreover it will be noted that a slight variation in par- 
ticle size or a change in the mixing procedure changes 
the temperature coefficient from plus to minus. 

In the studies of these materials an increase in resis- 
tivity was generally correlated with an increase in the 
temperature coefficient. It was pointed out that this 
characteristic of the sintered semiconductor is contrary 
to many known experiences with conductors, semicon- 
ductors and insulators. The increase in resistivity is 

generally correlated with a decrease of the temperature 
coefficient of resistance. 


Thin-Layer Behavior Analyzed 


The positive temperature coefficient that was ob- 
served in many of the sintered semiconductors is mostly 
characteristic of metals. However, various sources have 
shown that even metals when produced in thin layers 
(as thin as interphases in sintered metals) change their 
resistivity and also the temperature coefficient. This 
change in temperature coefficient goes so far that for a 
very thin layer of the metal the temperature coefficient 
of resistance becomes even negative. Thin layers, in 
general, behave differently, and sometimes opposite to 
the behavior of the ordinary metal. An analogous “con- 
trary” behavior may be assigned to sintered semicon- 
ductors where the contacts between particles may be re- 
garded as thin layers and, therefore, may behave dif- 
ferently from ordinary materials. These contacts may 
be: (a) Actual contacts between two adjoining parti- 
cles; (b) accumulations of impurities; (c) oxide films ; 
(d) interphases. While thin-layer effects will hardly 
influence the resistivity and the temperature coefficient 
of the particles themselves, they may substantially affect 
the resistance and the temperature coefficient of these 
contacts between the particles. 

Tests with titanium-dioxide, sintered at various tem- 
peratures, have shown that this material, which is 
known for its high resistivity and its negative tempera- 
ture coefficient, behaves differently when fired at low 
temperatures. Experiments have shown that titanium- 
dioxide fired at 950 to 1200 C, in a neutral dtmosphere, 





Table 111—Comparative Data on Certain 


Ceramic Dielectric Compositions* 


m Range in values at 1 mc and 25 C 
System of Daehn 


composition 








Power factor 
reciprocal (Q) 


50-10,000 


Dielectric 
constant (kK) 


BaO-SrO-TiO» 





34-18,000 


BaO-Mg0-TiO:2 12— 1550 9-10,000 
BaO-Ca0-TiO- 35— 2700 30—-10.000 


“Source: National Bureau of Standards. 
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has a resistivity in the range of 10° to 10° ohm-cm and 


a positive temperature coefficient. Table II shows the 
effect of sintering temperature on resistivity and tem- 
perature coefficient. 

Similar results can be obtained by the addition of 
nickel powder to the TiQg component. The addition 
of nickel increases the resistivity but decreases the tem- 
perature coefficient of resistance. This is probably due 
to the fact that the nickel powder reduces partially the 
TiO», and that a nickel oxide is formed. The increase 
of the nickel resistance by oxidation seems to be con- 
siderably greater than the decrease of the TiOQs resist- 
ance by the reduction. A completely sintered TiQg¢ is 
characterized by a resistivity in the range of 10 ohm- 
cm and by a negative temperature coefficient. It might 
he possible, Prof. Hausner concluded, to develop a sin- 
tered TiO, semiconductor with a zero temperature co- 
efficient just by selecting the right sintering temperature 
and time. 


Barium Titanates Discussed 


Several papers on barium titanates were the feature 
of the symposium on inorganic insulation. E. N. Bunt- 
ing, general physical scientist, National Bureau of 
Standards, reviewed a current NBS research project 
concerning the development and properties of ceramic 
dielectrics especially intended for use in miniature com- 
ponents. Applications are indicated in radio and radar 
equipment, television, and in hearing aids. The paper 
was prepared by G. R. Shelton, ceramics technologist, 
at the Bureau with A. S. Creamer, assistant chemist, 
and Mr. Bunting as co-authors. 

Published data on ceramic dielectrics have related to 
dielectrics with compositions represented in the systems 
BaO-SrO-TiOg and BaO-MgO-TiOs. Properties of 
barium-calcium titanate dielectrics have not been pre- 
viously reported and were analyzed by Mr. Bunting. 
Diagrams illustrated the effects of systematic variation 
in composition upon (a) K, the dielectric constant, and 
O, the reciprocal of the power factor, measured at 25 C 
and frequencies of 50 ke to 3000 mc; (b) the tempera- 
ture coefficient of K at 1 mc for the range —60 to +85 
C; and (c) the stability of K and Q for these materials 
when stored for six months or longer. Comparisons of 
these data (see Table III) show a wide range in prop- 
erties in the three systems. 

Among other papers on titanates, Professor A. von 
Hippel discussed “Dielectric Breakdown of Solids by 
Electron Avalanches.” This was rather of fundamental 
nature and dealt with investigations at 10° and 10'” 
cycles. Tests were made on ceramic materials as such 
rather than on crystals. F. J. Vogel and H. A. Hart 
of Armour Research Foundation discussed the problems 
involved in the design of a small high-voltage ceramic 
bushing for use at high altitudes. As a clear under- 
standing of the considerations involved requires the 
presentation of all available data, space does not permit 
further reference to this paper at this time. It is plan- 
ned to publish the analysis in a later issue. 

The dielectric behavior of glass was treated by W. A. 
Weyl, head, department of mineral technology, Penn- 
sylvania State College. Prof. Weyl pointed out that the 
interpretation of this behavior requires a detailed pic- 


(Continued on page 168) 
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Phillips Hand Screw Drivers and Bits are available 
throughout the country, stocked by regular hardware 
outlets, chain stores and industrial supply houses. They 
are standard equipment today for maintenance workers, 
mechanics, small shop repairmen, and the household 
handyman. 


Phillips Recessed Head Screws are rapidly becoming 
the preferred screws for all types of industrial assembly. 
They can help you speed work, stop spoilage, add 
strength and smartness. Remember, only Phillips Screws 
give you all the advantages of the cross recess design. 
Specify Phillips. 


Get this helpful new booklet 


that lets you in on the impor- 
tant facts you can’t afford to 
overlook when you choose 
cross recessed head screws. 
It’s FREE. Use the coupon. 





) Phillips Screw Mfrs., 
¢/o Horton-Noyes Co. 
1800 Industrial Trust Bidg. 
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Engineering Design Trends 





in Motion Picture Equipment 


There’s much to interest other product designers in the 


work of the members of the Society of Motion Picture 


Engineers, as disclosed in recent semiannual meeting. 


APID advances in motion picture techniques, 

including X-ray and high-speed photography, 

impose a continuing challenge to the engineer- 
ing ingenuity of the equipment designer. Many of 
the problems enter, of course, into special areas such 
as design of optical systems or methods of film process- 
ing, or theatre installations. But it may not be gen- 
erally recognized that to a broad extent the specific 
problems faced by the motion picture engineers are 
common to those of original equipment design engi- 
neers in other fields. 

This was clearly revealed at the 64th semiannual 
meeting of the Society of Motion Picture Engineers, 
held in Washington, D. C., from October 25 to 29, 
inclusive. It was interesting to note that the tightly- 
packed program of technical papers reflected such 
problems as motor selection, automatic controls, me- 
chanical supports, bearings, special drive systems, vi- 
bration control, finishes, and component simplifications 
in addition to development of electronic circuits. 


Improved Reduction Printer 


Continually increasing demand for higher quality 
16-mm sound film (particularly for television use) has 
influenced new designs in 35-mm to 16-mm reduction 
printers. The preferred procedure for best results is 
to use the 35-mm medium prior to printing rather 
than the 16-mm medium throughout. An improved de- 
sign of this type was described by C. W. Clutz and 
J. G. Streiffert of Eastman Kodak Company. Featur- 
ing optical and mechanical improvements, the design 
utilizes as the basic unit the earlier Eastman sound re- 
duction printer Model D. In operation, the image of 
the 35-mm track is properly reduced and oriented onto 
the 16-mm film while the two films are engaged with 
appropriate sprockets on opposite side of a common 
shaft. Significant improvements were cited as follows: 
1. Motor and lamp controls are located at front for 
convenience of operator. 

2. The various mechanical and optical components 
are mounted on one rigid main casting, which is of 
nickel-iron alloy annealed for dimensional stability 
before and after rough machining. Vacuum-impreg- 
nation with a phenolic-type varnish makes the cast- 
ing oil-jmpervious. 

3. Main driving mechanism consists of an integral- 
type worm-gear-reduction motor with the printing 
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sprockets mounted on opposite end of output shaft. 
Supply take-up sprocket shafts are coupled to same 
output shaft by a chain running in oil to assure 
silent operation. Individual torque motors drive take- 
up spindles. By connecting a phase-shifting capaci- 
tor of proper rating in series with one winding of 
torque motor, it has been possible to keep film ten- 
sion substantially constant and independent of the 
size of take-up roll. 

4. Standard commercially available components are 
used wherever possible. This, plus simplicity of me- 
chanical design, serves to reduce servicing. Oil baths 
and prelubricated bearings are used to reduce lubri- 
cation needs. 

5. At no point of travel through printer do the film 
surfaces come in contact with any stationary ele- 
ments, thus reducing to minimum the surface wear 
of films and eliminating possible variations in film 
tension. 

6. Run-out of base circles of printing sprockets and 
indexing of teeth are kept to very close tolerances to 
avoid introduction of long-period flutter or wow. 
7. Travel is 150 and 60 fpm for 35- and 16-mm film 
respectively. Roll capacity is 3000 ft for 35 mm and 
1600 ft for 16 mm. Newly designed apochromatic 
objective system is incorporated. Motor may be any 
standard voltage and frequency. 


High-Fidelity Disk Recorder-Reproducer 


The considerations involved in the design of a high- 
fidelity disk recording-reproducing console for motion- 
picture production were analyzed by J. L. Pettus of 
RCA Victor Division. Two-speed (33% and 78 rpm) 
synchronous drive is incorporated. An oil-pressure- 
type thrust bearing and a compliance filter coupled to 
a planetary gear drive are utilized to obtain improved 
motion. A combination sync-interlock motor is intro- 
duced to obtain independent operation either from a 
synchronous or interlock motor system. Special con- 
trol features are employed to make unit adaptable to 
a wide range of disk recording. Other design specifi- 
cations involved the following performance require- 
ments: 

1. Flutter not to exceed 0.05 per cent at 3000 cycles. 

2. Frequency response flat within 2 db from 30 to 

10,000 cycles. 


Mechanical noise below the surface-noise level of 


. 
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the best grade commercial acetate record. 
4. Simultaneous recording and playback. 
3. Cutting pitches from 50 to 156 lines. per in. hath 
“inside-out” and “‘outside-in.” 

The combination sync-interlock driving motor is of 
special interest. The motor has two sections common 
within a single frame. Torque requirement is approxi- 
mately 200 mechanical watts. In construction, a fly- 
wheel is attached to the right-hand shaft extension and 
is used to provide additional inertia in the mechanical 
system, Attached to the opposite shaft extension is a 
two-speed gear-drive mechanism, which is a feature of 
the design. 


Dual-Speed Synchronous Drive 


An ingenious arrangement of locking gears, braking 
elements, and related mechanisms makes it possible to 
rapidly and conveniently meet a desired output speed 
of 33% rpm synchronous with the driving motor. In 
order to meet the requirement of 78 rpm output speed, 
it is only necessary to choose a step-up ratio of approxi- 
mately 2.34 to 1 between appropriate gears, transmit 
through other gears at a ratio of 1 to 1, and set up a 
sequence of action that displaces output shaft at 78 
rpm. Shifting from either speed may be made regard- 


° ° ° e ° ° “ 
less of whether the unit is or is not in operation. Hous-* 


ing protects the gears and also provides for submerging 
all components in an oil bath. Power take-off for driv- 
ing the cutter feed mechanism, and an oil pump are 
other features of gear drive. 

Mr. Pettus’ paper was particularly interesting for 
his use of electrical analogies in discussing mechanical 
problems. For example, in analyzing the design of the 
turntable he considers such mechanical factors as mass 
and bearing friction as the analogues to inductance and 
resistance respectively. 

Briefer abstracts on several other selected papers 
now follow: 

Low-Cost 16-mm Motion Picture Projector, 
Franz G. Talley, Connecticut Telephone & Electric 
Company. Lightweight 16-mm motion picture pro- 
jector was designed to provide quality operation at low 
cost. Design features include elimination of precision 
tolerances other than in highly critical areas, individual 
unit design which permits assembly by relatively un- 
skilled operators, and reduction of the overall number 
of component parts. Unit construction also simplifies 
the problem of repair. 

New Theatre Sound-Amplifier System, O. C. 
Johnson, Westrex Corporation. Theatre amplifier sys- 
tems place especial attention on ease of maintenance 
while retaining high-quality features. Floor-mounting 
cabinet is used throughout, the smallest system also 
being available in a wall-mounting cabinet. “Dishpan” 
type chassis make all wiring available from the front, 
the back being needed only for changing plug-in de- 
vices. Voltage amplification section is common to all 
sizes of amplifiers and may be replaced with only the 
use of a screwdriver. 

Electrical Flash Photography, Harold E. Edger- 
ton, Massachusetts Institute of Technology. Circuits and 
components now in use in the production of electron- 
ically controlled flashes for photography were described, 
together with a method of measuring the integrated in- 
cident light from flash sources and a meter for making 
the ‘measurement. The theory and design of light pro- 
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duction and methods of calculating exposure, especially 
for color materials, was discussed.* 

New Developments in X-Ray Movies, C. M. Slack, 
L. F. Ehrke, C. T. Zavales, D. C. Dickson, Westing- 
house Electric Corporation. Equipment has been de- 
veloped for making X-ray motion pictures within ex- 
posure times of 10 microsec and at frame rates from 
50-150 per sec. The extremely short exposure time 
permits the radiographing of very rapidly moving ob- 
jects and the use of continuously moving film without 
blur in a specially constructed camera without a shutter. 
The short exposures are obtained by pulsing the X-ray 
tube in a circuit derived from radar technique. The sys- 
tem may also be used in some cases to produce an image 
on a fluorescent screen which may be photographed on 
motion picture film with a camera such as the General 
Radio oscilloscope camera or a synchronized motion 
picture camera. The motion picture system described 
here is an outgrowth of the ‘“Micronex”’ technique for 
making single radiographs with an exposure of 1 mil- 
lionth of a second. 

Control Unit for the Fastax Camera, Lawrence 
L. Neidenberg, Industrial Timer Corporation. A timer 
is described which, by application of a high voltage only 


~2 ele e ° ‘ . 
miljisedonds after current is turned on, permits use of 


the Wéstern Electric Fastax camera at twice its nor- 
mal maximum speed. 

A Synchronous Disk Recorder Drive, C. C. 
Davis, Western Electric Company. An oil-filled filter 
and bearing assembly supporting the turntable incor- 
porates bronze bearings especially designed to prevent 
generation of low frequency vibration or “rumble.” A 
mechanical filter is used to suppress flutter. Assembly 
is driven by a special rubber coupling that prevents the 
transmission of mechanical vibration from the gear 
box to the turntable. 

A Studio 16-mm Re-recording Machine, G. RX. 
Crane, Western Electric Company. A completely new 
16-mm reproducer for studio re-recording operations is 
said to be comparable in basic performance to recently 
developed 35-mm equipment and containing similar fa- 
cilities for convenience in rapid operation. The film 
drive mechanism is designed to provide excellent flutter 
performance with a maximum of simplicity and_re- 
quires a minimum of maintenance. Various motor 
speeds may be accommodated. Optical system provides 
for a maximum signal-to-noise ratio. An adjustable 
speed rewind is provided with automatic shutoff. Ma- 
chine is contained in a steel rack-type floor cabinet that 
permits machines to be mounted side by side. Rack 
mounting space is available for associated apparatus on 
standard panels. 

Precision Speed Control, 4. L. Holcomb, Western 
Electric Co. Precision speed control capable of main- 
taining motor speed within 1 part in 25,000 under volt- 
age variations of +20 per cent and load variations 
from zero to full load was described. For motion pic- 
ture production, this order of regulation provides the 
equivalent of synchronous operation without physical 
connection between such motors. A further develop- 
ment of this circuit was described which provides a 
compact speed control unit for existing distributors or 
other electrically interlocked systems. 


*See “Principles and Design Factors of Electronic Photoflash Units,” 
John S. Carroll, April 1947 ELectricaL MANUFACTURING. 
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Fail-Safe Operation of 






Electronic Control Circuits 


In equipment employing thyratron tubes, circuits 
shown here protect equipment and prevent unwanted 
operation in event of tube or component failure. 


G. D. HANCHETT, JR. 
Tube Department 


Radio Corporation of America 


S ELECTRONIC control circuits are finding in- 
A creased application in industry, it is becoming 
more evident that ability to perform a specific 
task is not all that is required of an electronic device. 
In many cases it is highly important that, in addition 
to performing its assigned function, an electronic device 
must also protect the associated equipment in case of 
operational failure. Furthermore, it is often required 
that the device make some positive indication of its in- 
operative condition when it fails. Fail-safe circuit design, 
consequently, is receiving ever-increasing attention be- 
cause of both economic and personnel safety considera- 
tions. The methods outlined here for the design of a 
fail-safe thyratron relay-control circuit are also adaptable 
to many other types of electronic control circuits. 
Conventional circuit in which a thyratron, an RCA- 
2D21 in this case, is connected as a switching tube to 
control a relay or contactor is shown in Fig. 1. In this 
circuit anode voltage is supplied by the high voltage 
winding of a power transformer. The relay or contactor 
is usually of the shaded pole or double coil type and is 
connected in series with the thyratron anode. The tube 
is kept from conducting by applying to the control grid 
either a negative d-c signal or an a-c signal that is 180 
deg out of phase with the anode voltage. Although this 


simple circuit works satisfactorily, it is far from fail 
safe. Its outstanding fault, of course, is that loss of 
signal will result in relay operation. 

Another arrangement of this circuit which does pro- 
vide protection for loss of signal is shown in Fig. 2. In 
this circuit, a grid bias 180 deg out of phase with the 
anode voltage is used and the signal is then required 
to overcome the bias in order to cause relay operation. 
Although this circuit is an improvement over the cir- 
cuit of Fig. 1, undesirable features remain. The most 
likely source of failure in this circuit is an open circuit 
in the potentiometer or in the signal source. Either 
eventuality would cause the tube to conduct continuously. 


Operating Grid With Positive Voltage 


To eliminate these faults, it is advisable to rearrange 
the circuit so that the thyratron is operated with its 
grid positive. In this arrangement, as shown in Fig. 3, 
the tube is kept from conducting by operating the No. 2 
or shield grid slightly negative while the anode is posi- 
tive. The shield grid of the thyratron is connected to 
the center tap of the filament winding and the voltage 
is phased so that the shield grid is negative when the 
anode is positive. Dynamic characteristic curves of the 
RCA-2D21 thyratron used as a positive grid tube are 





AC RELAY 
(SHADED POLE 
R 


° 
DOUBLE COIL) 






Fig. 1—Jn conventional thyratron circuit with negative 
grid bias, loss of signal will result in relay operation. 
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Fig. 2—Applying grid bias 180 deg out of phase with 
anode voltage, relay will not operate with loss of signal, 
but an open circuit in the signal source causes operation. 
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WESTON 





-— MAGNETIC CONTACT easily set to make 


contact at any point on scale 


This new Weston combines the features 
of an indicating device with the advan- 
tages of an alarm or control instrument. 
A contact arm, mounted as shown above, 
is easily set to make contact at any tem- 
perature on the scale. 

A terminal block on the periphery of 
the case makes electrical connection 
easy. The thermometer is all-metal, typi- 
cally WESTON in ruggedness and relia- 


bility, with accuracy of +1% as an 
indicating thermometer, and +112% as 
a contact making device. It is supplied in 
two types—for operation on either in- 
creasing or decreasing temperatures. 

For complete information see your 
local WESTON representative or write 
Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark 
5, New Jersey. 


Foemmsivd 3 @ 


industrial MAX-MIN Contact-making 
Thermometers Thermometers 


Thermometers 


Albany + Atlanta ¢ Boston Buffalo + Charlotte * Chicago * Cincinnati + Cleveland + Dallas ¢ Denver © Detroit * Heuston « Jacksonville » Knoxville Little Rock « Los Angeles « Meriden © Minneapolis + Newark 
New Orleans » New York © Philadelphia + Phoenix * Pittsburgh Rochester ¢ San Francisco © Seattle © St. Louis » Syracuse * Tulsa © In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Fig. 3—Operating the tube with positive grid prevents 
operation in event of loss of signal. Bias voltage is criti- 
cal, however, and must be adjustable. 


DC RELAY 
(POLE NOT SHADED) 





Fig. 4— Dynamic characteristics of the RCA-2D21 thyra- 
tron used in a positive grid circuit. Loss of a positive 
signal will not cause the tube to fire. 





given in Fig. 4. These curves show that loss of signal 
will not cause the tube to fire and operate the relay. 

In the circuit of Fig. 3, a shield grid voltage in the 
order of 3 to 6 volts rms should be used. With a value 
of shield grid voltage less than 3 volts rms, the tube will 
conduct at the beginning of the cycle as indicated in 
Fig. 5 by the sharp drop in the dynamic characteristic 
curve. With a shield grid voltage in excess of 6 volts 
rms, the tube is likely to conduct during the half cycle 
that the shield grid goes positive. Because no limiting 
resistor is provided in the shield grid circuit, damage to 
the thyratron would result. 

If signal voltages of large magnitude were available, 
in-phase control grid bias would not be required. In 
most cases, however, it is desirable to obtain maximum 
sensitivity. In order to operate the thyratron at maxi- 
mum sensitivity, an in-phase bias control resistor FR is 
utilized. This resistor provides sufficient bias voltage 
so that a signal of a volt or two will be ample for the 
thyratron throughout its life. The potentiometer for 
controlling the in-phase bias on the control grid also 
provides bias adjustment when a new tube is placed in 
service. 

As a thyratron ages, the critical grid voltage advances 
in the positive direction. Therefore, with a positive-grid 
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Fig. 5—When the anode return is made through the 

shield grid, a short occurring in the shield grid circuit 

will burn through the cathode lead and cause the cir- 
cuit to fail safe. 
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circuit the advance causes the tube to require more signal 
for conduction and, of course, eventually when the sig- 
nal used is not sufficient to fire the tube, the circuit will 
fail safe. 

In the circuit of Fig. 3, the relay or contactor in the 
anode circuit has no shaded pole and is shunted with an 
RC filter. This filter is another fail-safe feature. If the 
inverse impedance of the thyratron becomes low because 
of inverse breakdown or a short circuit, an a-c com- 
ponent of voltage would appear across the relay but the 
current would be shunted through the RC filter and the 
relay would, therefore, remain de-energized. 

Even though the circuit of Fig. 3 provides protection 
against failure of signal voltage, it has other features 
that are not desirable for fail-safe operation. For in- 
stance, if a short occurs in the shield grid circuit, the 
shield grid bias is lost and the relay closes whether or 
not the signal is present. A circuit which is protected 
against this type of fault is shown in Fig. 5. In this 
circuit, the anode return is made through the shield grid 
of the thyratron. This arrangement is possible because 
the RCA-2D21 has two shield grid leads. With this 
arrangement, a short-circuit between shield grid pin 5 
or 7 and cathode pin 2 would result in a safe condition 
because the connection between the cathode and base 
pin inside the thyratron is a thin nickel strip which 
would burn out when connecte” directly across the 3.15- 
volt section of the filament winding. If the transformer 
is designed so that under short-circuit conditions at least 
10 amp will flow, enough current is available to burn 
out the thin nickel between base pin and cathode and 
thereby open the cathode circuit. In addition, a heater- 
cathode short between pins 2 and 4 would also result in 
fail-safe operation, although in this case the heater 
would probably burn open. Heater-cathode leakage, on 
the other hand, will have little or no effect upon the 
operation of the circuit until the condition is so severe 
that the heater actually burns out. Any open element in 
the thyratron circuit will cause the circuit to fail safe 
because each tube element must carry current for proper 
operation. 

If either end of the potentiometer X were to open, the 
circuit would fail safe because an open heater circuit 
would result and the thyratron would lose its emission. 
In order to make sure that the in-phase a-c control grid 
bias is present, the heater current is passed through the 


(Continued on page 186) 
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” és Sane It’s the new 
7 Kodapak booklet for 


electrical designers, engineers, manufacturers... 


ne A Ee ttt 


That Kodapak Sheet is bringing new efficiency 
and economy to the electrical field; that it’s 
—<—SyS \\\\ helping manufacturers increase product life 
and performance—give better dollar values; 
that it’s doing all this—and more—is a recog- 
nized fact. 

Now—a new booklet—just off the press— 
explains why—and how. 

In its fact-packed pages, ‘“‘Kodapak Sheet 
for Electrical Uses’ tells in words, photo- 
graphs, charts, and tables all about this in- 
valuable dielectric material; covers types, 
gauges, formulations; gives complete authori- 
tative data on physical, chemical, and electri- 
cal properties, based on standard A.S.T.M. and 
special Kodak-devised tests; suggests ways 
Kodapak Sheet can be used as strip, tape, or 
laminate for efficient insulation. 

Write today for “Kodapak Sheet for Elec- 
trical Uses.”’ You'll find it well worth studying 
—a valuable addition to your data files. 

And remember—for specific problems, the 
facilities of the Kodapak Demonstration Lab- 
oratory are available to show the electrical in- 
sulation applications of Kodapak Sheet. 





Cellulose Products Division 
Eastman Kodak Company 
Rochester 4, N. Y. 


| Same foe your Onog Vor 
! (7S FREE... 


JUST FILL OUT AND MAIL COUPON 


CELLULOSE PRODUCTS DIVISION 68 
EASTMAN KODAK COMPANY 
ROCHESTER 4, N. Y. 


Please send me a copy of your latest booklet — 
“Kodapak Sheet for Electrical Uses." 


Kodapak Sheet 


Name 
(Please Type or Print) 
... for economical, Company 
efficient insulation 
Department 
“Kodapak" is a trade-mark. 
Street 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





SILICONE INSULATED INDUCTION MOTOR 


High temperature silicone resins for stator winding in- 
sulation and silicone grease for bearing lubrication makes 
possible a totallv-enclosed non-ventilated motor in same 
frame size as open motor of same rating. Size reductions 
of as much as three frame sizes from standard Class A 
insulated totally-enclosed motors are obtained. Efficiency, 
power factor, and torque are said to be comparable to open 





motor of same rating. Motor application is particularly 
suitable where space is at a premium. The motor on the 
left in illustration is a 5-hp, 1750-rpm, 4 pole, silicone in- 
sulated all steel motor; one on right is a Class A insulated, 
same rating. Respective weights are 145 and 250 Ib. Sili- 
cone insulated measures 12% in. high and 1934 long; 
other is 16 in. high and 27 in. long. Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh 30, Pa. 


ELECTRICAL TAPE 


Self-bonding electrical insulating tape (Bi-Seal), a 
blend of synthetic polymers and resins, is compatible with 
butyl rubber, polyethylene and vinyl resins. Tape is said 
to have good aging characteristics and to have greater 
moisture, acid, and alkali resistance than the above mate- 
rials. Available in rolls of any width, 0.020 in. thick. Bishop 
Gutta Percha Co., 420 E. 25th St., New York 10. 


HIGH SPEED D-C RELAY 


Four pole double throw hermetically sealed relay is de- 
signed to operate in 44 millisecond. Suitable for use in busi- 
ness machines, high-speed keying in aircraft and shipboard, 





and high speed computers. Relay is intended for applica- 
tion in resistive load circuits; external spark suppressor 
circuit is required when used with inductive loads. Maxi- 
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mum contact rating is % amp 110 volts on resistive loads. 
Life of relay is said to increase when used at % amp or 
less, at 60 operations per sec. Coil specifications: 18 volts, 
13 ma or 6 volts and 40 ma. Unit measures 1 in. sq by 
2% in. high. Stevens-Arnold, Inc., 22 Elkins St., South 
Boston 27, Mass. 


A-C D-C SNAP-ACTION SWITCH 


Snap acting SPST switch (Model DMX) is designed 
for precision control in apparatus which is used inter- 
changeably on d-c or a-c circuits. Switch features (1) a 
focused-flux alnico magnet, which blows out the arc as 
contacts open; (2) a ceramic baffle chamber to prevent 
arc from reaching contact supporting screws; (3) molded 





base and cover’ of melamine. To permit varied methods of 
actuating switch a recessed cover is provided. Available 
with normally closed SPST contacts, with contacts nor- 
mally open (basic switch), or other arrangements. Hous- 
ing measures 11%¢ in. long x '46 in. wide, and 1 in. high; 
mounts on 1 in. centers. Unimax Switch Div. of The W. L. 
Maxson Corp., 460 W. 34th St., New York 1. 


GEARMOTORS 


Compact, intermittent or continuous-duty, gearmotors 
(Type D Motorgear) are available in motor ratings from 
3% to 10 hp. They are suitable for blowers, fans, agitators, 





conveyors, mixers, pumps, and other similar industrial ap- 
plications. Units feature axial air gap motor with copper- 
spun rotor, seal and flanged slinger to prevent leakage of 
oil into motor, automotive type breather for air expansion 
in gear assembly, low speed gear shaft on tapered roller 
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Wt (2 yeand bd at CHICAGO MOLDED 


This plunger molding press, for example, was 
built to our specifications and installed back in 
1936. The first of Chicago Molded’s double ram 
plunger presses, it showed the way to new qua- 
lity and efficiency in the molding of a wide range 
of thermosetting parts. 

With continuing improvements in press de- 
sign and in mold making, Chicago Molded 
offers many practical advantages to the user of 
plunger molded parts .. . advantages like these, 
for instance: Smoother, faster press operation; 
Minimum material waste; Re- 
duced finishing costs; Increased 


accuracy of dimensions; More 


er NCTe, 


uniform density. Result... higher quality at 
lower cost for those products adapted to the 
plunger molding process. 

Plunger molding is, of course, just one phase 
of our business. But it illustrates the complete- 
ness of our service... our ability to apply the 
right method to your job... with the right size 
and type of equipment for most efficient and 
economical production. 

This, plus our thirty years of experience in 
plastics, adds up to a mighty good reason for 
discussing your next job with 
us. Just write or phone— 


there’s no obligation. 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, Illinois 


Representatives in principal industrial centers 








COMPRESSION, PLUNGER aad INJECTION solding of all slastic materials 
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For anodic 
cleaning use 
Oakite Composition No. 90 


OU never know how good an electrocleaner can 

be until you watch Oakite Composition No. 90 
go to work on oils, smuts, all the objectionable films 
that interfere with good electroplating on steel. 





“No. 90” makes a well-balanced solution that has 
high conductivity, good wetting action, adequate 
buffering, every quality needed for good electro- 
cleaning at low cost per unit. Even its bubbles are 
perfect—just strong enough to keep alkaline spray 
from being a nuisance around the tank; just brittle 
enough to prevent thick, explosive foaming. 


For a free demonstration of Oakite Composition 
No. 90, phone the Oakite Technical Service Repre- 
sentative in your vicinity or write to Oakite Prod- 
ucts, Inc., 18H Thames St., New York 6, N. Y. 









Insulated metal core 
supports winding im- 
bedded in cold-setting 
inorganic cement. 


* 


Moximum heat conduc- 
tion and radiation. 
Hondies heavy over- 
loads. 


* 


Smooth, positive rota- 
tion. Minimum wire 
wear. 


%* This broken-away photo tells the story 
of that extra-rugged construction of Claro- 
stat power rheostats. Thousands in daily 
use prove there's no tougher rheostat made. 
- % Engineering Bulletin 115 giving details, 
(1 algae specs, drawings, etc. on request. % Let ug 
tively. quote on your needs. 


MA 
E-iiob ee Kaiba 


& 
CLAROSTAT MFG. CO., INC 


* 
25- and 50-watt rat- 
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bearings and concentric with motor shaft. Gearmotors 
are provided for horizontal mounting, as well as for wall, 
ceiling, and angle-mounting, with shafts horizontal in all 
cases. Approximate dimensions of largest unit (10 hp): 
23 in. long x 19 in. high x 20 in. wide. Fairbanks, Morse 
& Co., 600 S. Michigan Ave., Chicago 5. 


MAGNETIC CONTROLLER AND BREAKER 


A-c full voltage magnetic 
starter of the solenoid con- 
tactor type (Bulletin 4130) 
combines starter and ther- 
mal circuit breaker in same 
enclosure. Unit consists of 
a magnetically operated 
contactor with thermal type 
inverse time relays com- 
bined with thermal circuit 
breaker. Breaker frame 
sizes over 50 amp are pro- 
vided with magnetic trip in 
addition to thermal trip elements. Operating mechanism 
for breaker handle mounted on enclosure door has usual 
safety interlock feature. Equipment meets NEC require- 
ments for motor branch circuit overcurrent protection, 
disconnecting means, motor-running overcurrent device, 
and motor controller. 

Adjustable for remote control from 3-wire pushbutton 
station, or from a separate 2-wire pushbutton, selector 
switch, or automatic pilot device. Available also for local 
control with “Start-Stop” pushbutton or ‘Hand-Off- 
Automatic” selector switch, mounted in front cover. Start 
ers are made in five standard sizes to 200 hp, 3 phase. 
Standard operating coils are 110, 220, 440 or 550 volts. 
25 to 50-60 cycles. Ward Leonard Electric Co., 34 South 
St., Mount Vernon, N. Y. 





GERMANIUM DIODES 


Five miniature germanium diodes measuring !2 in. long 
and 1464 in. diam feature a welded whisker which eliminates 
contact variation. Designed to increase operating efficiency 
of electronic circuits requiring diode rectifiers, diodes re 
place such components as 6H6 and 6AL5 tubes, copper 





oxide, selenium and silicon rectifiers. Diodes have a safe 
forward current of 0.05 amp and a back voltage of 60 volts, 
low shunt capacity of 0.8 mmid maximum, a fast recovery 
time, and a life expectancy of 10,000 hr minimum. Hum 
associated with usual rectifier tubes is eliminated since no 
heater connection is required. Supplied with pretinned 
pigtail leads; weight is but a few grams. General Electric 
Co., Specialty Div., Electronics Dept., Syracuse, N. Y. 


ELECTRICAL INSULATION 


Partly organic insulating material (Quinorgo No. 3,000 
Asbestos Paper) about 85 per cent asbestos and 15 per cent 
organic by weight is a companion product to Quinterra 
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Yes, if you have difficulty in selecting the flexible cord best fitted to 
your product, “Rome” engineers are fully qualified to assist you. 
Chances are that your requirement can be filled from the regular 
“Rome” line of flexible cords, either rubber or thermoplastic jacketed. 
If your problem. is different, involving a special application, ‘Rome’ 
has the experience and facilities to produce the cord you need. 

Rome Synthinol* thermoplastic jacketed cords (Type ST, SJT, SVT, 
and POT) have permanency of color... a high luster finish which is 
resistant to oils, acids, flame and moisture. They are hygienically 
clean ... pleasant to touch... ideally suited for home, hospital and 
office equipment. 

When a rubber jacket is preferred, specify Types S, SJ, SV, or POSJ. 
These cords are of the same extremely flexible construction, insulated 
with high quality rubber compound with an uniformly applied jacket 
especially compounded for maximum wear-resistance and durability. 

All standard “Rome” flexible cords are fully approved by the 
Underwriters’ Laboratories. 





In addition to a complete line of flexibl 
cords, Rome Cable manufactures: 


Magnet Wire 
Cotton, Paper, Asbestos, Glass Covered 


Radio and Instrument Wires 
Hook-Up Wire—Rome Hi-Temp. Rubbe: 
Insulated 
Rome Synthinol* Ther 
moplastic Insulated 
Army-Navy Types 


JAN-C-76 
Microphone Cable—Thermoplastic Insu 
lated 
RoTran—Radio Frequency Transmis 


sion Line 
Thermostat Wire 


Rome Synthinol Thermoplastic Machine 
Tool Wire 
RoNeon—Neon Sign and Oil Burner 
Ignition Cable 
Special Multi-Conductor Cables 
for Electronic and Test Equipment 
cuits 


IF YOUR PROBLEM IS‘ONE OF INSULATED WIRE OR CORDS...CONSULT ROME 
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At last... a practical, production-proved hardened 
screw that actually taps its own perfect mating threads in 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 


‘ free themselves readily to prevent binding. Chips are 
) pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
. this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 
: j 
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(reviewed in August issue of ELECTRICAL MANUFACTUR- 
ING, page 134). Both use the same asbestos fibres differing 
only in fillers and binders. Cellulose materials and starch 
used in the néw material will not stand continuous tem- 
peratures above 130 deg C because of organic ingredients, 
but is claimed to have greater dielectric and tensile strengths 
than most other asbestos-based electrical insulations. It is 
made in 5, 7, 10, and 15 mil thicknesses and is furnished in 
rolls 36 in. wide or in tapes. Used for strap coils and layer 
insulation in large generators, motors, and transformers. 
Johns-Manville, Box 290, New York 16, N. Y. 


NON-REVERSING CONTACTORS 


Multipole contactors are 
suitable for electric furnace, 
electrical machine tools, and 
for sequencing and process- 
ing control panels. Contac- 
tors are available in 10 and 
15 amp non-inductive rat- 
ings from 2 to 8 pole con- 
struction. Unit provides for 
contact interchanageability ; 
any pole can be converted 
from normally open to nor- 
mally closed, or vice versa. 
E-type magnet with floating armature is said to provide 
quiet operation. Other features include melamine insula- 
tion, 50/60 cycle continuous duty coils, and long life alloy 
contacts. Available in open type or sheet steel enclosure. 
R-B-M Div., Essex Wire Corp., Logansport, Ind. 





TOROIDAL COILS 


Permalloy or molded iron core toroidal coils ranging 
from 34 in. OD and up have been added to the line of 
molded magnetic parts and assemblies. Coils designed for 
inductance tolerances of 0.1 per cent with an inductance 
range up to 15 henries and Q up to 300 are supplied open 





or cased, plain or impregnated, with or without taps. Units 
are available with two balanced windings or with a 
closely-coupled secondary superimposed for impedance- 
matching applications. Improved magnetic efficiency is 
claimed to effect a considerable space-saving over helical 
coils of same rating. 

Several toroidal cores, supplied unwound, are made in 
sizes ranging up to 3 in. OD. Three molding powders 
used are suitable for the following frequency ranges: up 
to 90 kc, up to 5 me, and up to 200 mc. Cores of any ferro- 
magnetic powder are also available. Lenkurt Electric Co., 
1103 County Rd., San Carlos, Calif. 


SUBMINIATURE SWITCHES 
Lever type switches (MCT-4, MCT-1) with shielding 
between contact sections have provisions for mounting on 


standard centers plus single hole mounting. Model MTC-4 
has two sets of four mounting holes; total depth of frame 
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Speer carbon brushes 
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7Remger/ 
Jp? V4 Yl v 


Intensive 
Service Testing 


Variation of operating conditions 

— from high speeds to high altitudes — 
calls for diverse carbon brush charac- 
teristics. Special testing equipment such as the 
High Altitude Test Chamber — which simulates 
temperatures and air pressures at 35,000 ft.—enables 
Speer engineers to observe brushes at work under actual 
conditions . . . provide characteristics that 

serve best. A reason you can be sure that every 

Speer brush you use is fit for the job. 
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Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 
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Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem .. . and slash your pro- 
duction costs! 


WRITE TO DEPT E. 


MILFORD RIVET 


& MACHINE COMPANY 
MILFORD. CONNECTICUT 














tis 


"Vy WATT 
INDUCTIVE 


MAX. RES: — .01 to 7,500 ohm (331 Alloy) 
.01 to 4,000 ohm (Nichrome) 
.01 to 1,250 ohm (Moanganin} 


BODY SIZE: ‘%” Ig. by 3/16” diam. 
TOLERANCE: STANDARD 1% 


TYPES WL and WLA 





INDUCTIVE 
MAX. RES: .01 to 15,000 ohm (331 Alloy) 
.01 to 8,000 ohm (Nichrome) 
-RES-CO .01 to 2,500 ohm (Mangonin} 
BODY SIZE: 1” Ig. by 3/16” diom. 
TOLERANCE: STANDARD 1% 










Con be supplied non - inductive with 
one-half indicated maximum resistance. 









behind panel including terminals is approximately 234 in. 
Frame face of switch is 34 in. by 1% in., requires a ™e in. 
by %« in. panel slot. Model MCT-1 has a single hole 
mounting bushing threaded %-20; total depth of frame 


behind panel including terminals is 2% in. Switches can 





be provided with non-lock on both sides, non-lock on 
one side, lock on both sides, lock on one side, and two 
position without center stop. Design allows for multi 
circuit arrangements by various contact build-up varia- 
tions. Combination contact and actuating spring design 
is said to reduce contact bounce. Switches are supplied 
with palladium contacts; total weight with 12-contact 
spring is 3 oz. General Control Co., 1200 Soldiers Field 
Road, Boston 34, Mass. 


JET-PUMP FRACTIONAL MOTORS 


A-c and d-c ball bearing open-type 
motors have been designed for use 
on jet-pumps. Rated in conformance 
with NEMA standards, units are 
made in types: KH (split-phase ) 
ratings of 4 and % hp at 115 volts: 
KC (capacitor-start) 4% to 1 hp at 
115/230 volts; K (three-phase) 34 
and 1 hp at 208-220, 440 volts; and 
BC (d-c compound-wound) %, %4, 
and 1 hp at 115, 230 volts. D-c 4-hp 
rating is available in 32 volts. Single- 
phase types have built-in automatic 
reset thermal overload protection. Motors have clockwise 
rotation and are available with plain shaft extension for 
coupling to stub shaft which mounts impeller, or with 
threaded shaft extension for direct mounting of impeller. 
Motors are suitable for vertical or horizontal mounting: 
tapped hole is provided in end shield for attachment of 
drip cover. General Electric Co., Fractional-Horsepowe1 
Motor Div., Schenectady 5, N. Y. 





FIRE-RESISTANT FLUID 


Synthetic compound (Skydrol) is a liquid with the es- 
sential properties of hydraulic fluids in addition to its fire 
resistant property. Suitable for use in hydraulic systems 
in aircraft, cabin superchargers, and expansion turbines 
for air-conditioning systems. Other chemical and physical 
properties include: odor, mild and pleasant; color, clear 
light green; specific gravity at 60/60 deg F, 1.079; vis- 
cosity (in centistokes) 2,256, 15.0 and 3.85 at —30, +100 
and +210 deg F respectively; ASTM pourpoint, below 
—60 deg F; autogenous ignition temp (ASTM), 1050 
deg F ; viscosity index, 160; non-toxic, no dangerous fumes 
and does not attack the skin. Fluid has good lubrication 
qualities. Monsanto Chemical Co., St. Louis 4, Mo. 


TUBE FITTING 
Self-flaring, leakproof tube fitting (Uniflare) is said to 
save time and material by eliminating preliminary flaring 
operation and avoiding cracking of tube. Fitting may be 
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HEINEMANN __—otes its 
MAGNETIC 


CIRCUIT BREAKER 





This MECHANICAL HEART 


(or Latch Mechanism) does’ double rh 
No. 1 It opens breaker with least ‘wactedind défey : 


When the armature engages the lower leg of the lock (a) it rotates the 
lock enabling the tooth of the catch (b) to pass through the cut portion of 
the lock (c), thereby breaking the toggle and releasing the contacts which 
are under heavy spring pressure. Of all known latches, this mechanism 
operates with the least amount of friction. 


No. 2 It opens breaker independent of handle operation. 


The relative position of the catch to the carriage remains the same as in 
Fig. | whether the handle is in the “om” position or turned to the “off” 
position, when the contact is broken manually. The latch collapses only 
under overload or short circuit conditions— and it does that even if the 
handle is purposely held in the “on” position. Fig. 2 shows the latch on 
its way to the collapsed position. . 


HEINEMANN ELECTRIC COMPANY 


99 PLUM STREET 
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PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features: 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 




















The DIAL LIGHT CO. of AMERICA 
Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 





“WE HAVE LOPPED a big slice from our annual outlay 
for nuts,” reports large appliance manufacturer ... “By 
using Westfield Nuts and concentrating on fewer types 
and ‘sizes. Production was speeded on assembly lines.” 
Westfield Nuts are uniform and accurate. Standard or 
Custom Made, they‘re milled to exact specifications . . . 
Send drawings and data for recommendations and prices. 
Or have a Westfield engineer study your full requirements 
and suggest improvements and savings that really count. 
Address Department 404. 


Ea ana Vig A 


WESTFIELD, MASS 








taken apart and reconnected many times without weakening 
the seal or damaging the flare. Unit consists of two parts, 
body and nut. Thurst collar in the nut shears off with 





ordinary wrench and clamps to tube to form a sealed joint. 
Other features include inverted-type joint providing for 
multiple sealing surfaces and close tube support designed 
to minimize vibration fatigue. Fittings are made in a com- 
plete range of sizes and shapes, for use with copper, alumi- 
num, monel, and annealed steel tubing. Scovill Manufac- 
turing Co., Waterbury 48, Conn. 


CONTROL STATION 


Shipper rod operated control 
station (Class 9002), for right 
or left hand operation in either 
clockwise or counter-clockwise 
direction, is designed for use 
as a pilot device. Unit is in- 
tended for use on electrically 
driven textile machines for 
both line shaft or individual 
motor drives and other similar 
applications. Contacts are suit- 
able for use in control circuits 
of contactors or starters rated 
NEMA size 5 or smaller, at 600 volts or less, a-c or d-c. 
Sequence steps provided are: “Off”, “Reset”, “Stop”, 
“Start”, “Run”, and “On”. With handle in “Off” position, 
one contact of two self-contained contact mechanism is 
closed. Forward motion of handle closes second contact 
mechanism energizing magnetic starter. Continued forward 
motion opens first contact, and holding circuit interlock on 
magnetic starter maintains circuit, providing low voltage 
protection. Interruption of power supply drops out mag- 
netic starter and shipper rod level must be returned to 
“Off” and back to “On” before starter is again closed. 
Units are available in either NEMA I, general purpose, 
or NEMA IV water-tight construction. Square D Co., 
4041 N. Richards St., Milwaukee 12, Wis. 





PROTECTIVE COATING 

Surface treating chemical for aluminum (trademarked 
Alodine) is claimed to have good protective properties and 
coating time of 0.20 sec to 5 min. Compound is applied by 
dipping, spraying, or brushing on aluminum part. Spray- 
ing in power spray washer is said to produce iridescent 
coating in 20 sec. When brushed on large surfaces coating 
time ranges from 1 to 5 min. American Chemical Paint 


Co., Box 301, Ambler, Pa. 


PLUG-IN CONNECTOR 


Disconnect type of connector without binding screw 
terminals is claimed to save assembly time for wide range of 
applications. Lead is staked to a flat blade which snaps 
into a rigid terminal. Blade is securely held in receptacle 
by a spring which exerts pressure over the entire contact 
area. Low contact resistance is obtained by the large 
contact surface measuring % in.x 3% in. Hole-and-dimple 
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FIRST IN RESISTANCE WELDING 


BENCH WELDERS 


Federal Series 


BA BENCH WELDERS 


EDERAL Series BA Bench Welders are 
rugged, reliable production machines 
designed for high-speed, low-cost operation. 


Production-minded manufacturers prefer 
Federal’s compact construction, feather- 
touch controls and instant and positive 
action, which greatly reduces operator 
fatigue—assures better workmanship at a 
lower per unit cost. 


Series BA Bench Welders are available 
on short delivery in 5, 10, 15, 20, 30 and 50 
KVA capacities. If you would like to know 
more about the popular BA Series write 
for Bulletin No. 4860. 


Federal maintains the largest and most com- 
plete experimental laboratories in the resist- 
ance welding field. If you have a problem 
that in any way concerns welding, be sure 
to consult Federal—first in resistance welding. 


RESISTANCE WELDERS FOR EVERY APPLICATION © FROM 50-TON OBI TO 2000-TON DOUBLE ACTION 


~tederal- Warco 
WELDERS PRESSES 
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MULTIPLE OILERS 


P Anywhere 
Largest aa PTTL ks 
bat ae os 


“Friction-Fighting Headquarters” for more 
than 40 years—That's how long Gits*Bros. 
has devoted all its time, effort and facilities | HIGH SPEED SEALS 
to solving and satisfying lubricating 
problems of every description. 


These more-than-forty years of "Friction-Fighting” 
have developed the largest selection of really 
quality lubricating devices—a size 

and style for every need. 


They're all top quality because they include 
such features as: tightly reclosing hinged covers, 
in which Gits pioneered; large capacity SIGHT GRAVITY FEED 
free-flowing designs machined from solid brass 
bar stock instead of stampings as found in 
many cilers; accurate die cut threads for snug 
leakproof mounting; and many others. 


it will pay you to bring your lubricating 
problems to “Friction-Fighting Headquarters” 
... to Gits Bros. where longest 

experience and the most complete range 

of styles are at your command. 


Write today for complete information 





CONSTANT LEVEL 


TUBE OJLER 


BALL VALVE Visit Us—Booth 560 


ot the Power Show, N. Y. 
Nov. 29 to Dec. 4 


tf 


DRIVE OILER 


STEEL—BRAZED 
THI 


Gi7Ts Bros. MEG. Co. 


Chicago 23, Illinois 





1840 S. Kilbourn Ave. 





construction prevents accidental uncoupling of the parts. 
Stationiry terminal can be furnished bent to any angle for 
convenience in inserting the lead wire terminal. Complete 
connector can be supplied having permanently attached male 





terminal and separable disconnect female terminal. Pull 
out pressure may be varied to suit particular application. 
Both contacts are available in brass, stainless steel, or monel 
metal. Unit shown is UL-approved, rated at 20 amp and 
125-250 volts a-c. Ark-Les Switch Corp., 51 Water St., 
Watertown 72, Mass. 


SUBMINIATURE PENTODE 


High transconductance cathode 
type pentode (CK5702/CK605- 
CX) previously supplied for 
military application is now 
available in quantity. Tube is 
used in circuits designed for the 
large type 6AK5 tube and RF 
and IF amplifiers (such as IF 
radar amplifiers). Tube  fea- 
tures include low interelectrode 
capacitances and high input re- 
sistance at uhf. Separate ter- 
minal connection is provided for 
grid No. 3 which under self-bias conditions can be connected 
directly to ground, permitting the cathode by-pass capacitor 
to be omitted for lower grid loading. Flexible terminal leads 
may be soldered or welded directly to circuit components 
without using sockets. Standard subminiature sockets may 
be used by cutting leads to 0.20 in. length. Direct interelec- 
trode capacitances: grid to plate 0.030 max., input 4.4, and 
output 3.5 mmfd. Length of leads 1.5 in. (min) spaced 0.050 
in. center-to-center. Dimensions: 1% in. high x 0.400 in. 
diam; with cylindrical shield 1% in. long x 0.40 in. diam. 
Raytheon Manufacturing Co., Newton, Mass. 





INDIUM-LEAD SOLDER 


Melting point of solder (#50 Solder Alloy) is 600 deg 
F, midway between the tin-lead solders and brazing alloys. 
Solder is suitable for use on safety devices and control 
instruments. It contains no tin and is characterized by a 
short plastic range and good wetting properties. Tests 
indicate a holding strength of 3500 psi and a tensile strength 
of 5200 Ibs. Available in all standard wire gauges as well 
as in ribbon form. Soldering Specialities, Dept. D, Sum- 


mit, N. J. 
A-C MOTORS AND GEARMOTORS 


Totally enclosed fan-cooled single- and polyphase motors 
are designed for use in locations containing moderate chem- 
ical fumes and in dust and moisture laden atmospheres. 
Stainless steel shaft is available for motors used on outdoor 
applications. Motors will operate in any position; are also 
available on right angle gearmotor units. Gearmotors are 
furnished for speeds ranging from 6 to 3600 rpm. Single- 
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Mult: Quilter Assembly 


National Electric 










2 WEW 
Revolitionary 


that Lives you 
a SPREAD 
of outlets 


@ Ideal for assembly benches . . . Laboratories 
. Offices . . . Factory kitchens . . . Lobbies 
; Accounting departments . . Drafting 


rooms .. . Electrical testing departments. 


@ Solid copper electrical system from panel 
box to last outlet. 


. No soldered 
Mounted 
. A cut-on-the-job 
Short lengths cut to fit, similar to 


@ Easy to install and connect .. 
or screwed electrical connections... 
flush or on the surface. . 
product... 
conduit. 


@ Far more convenient than arbitrarily located 
duplex outlets. Provides outlets every 6’ or 18”. 


MAIL the coupon today for complete infor- 
mation on this revolutionary wiring assembly. 





VOOCTS COURPVURATION 
PITTSBURGH 30, PA. 
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NATIONAL ELECTRIC Plug-in Strip 


@ Tamper-proof... 


Capping is permanently 
locked on. There’s no reason to ever open up 
Plug-In Strip. 


@ Life-time, fool-proof receptacles . . . Plug 
prongs receive full length wipe and contact. 


Listed by Underwriters’ Laboratories, Inc. 
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WET PROCESS PORCELAIN | 





FOR YOUR PRODUCTS 


Making the dest wet pro- 
cess porcelain is possible 
only through combining 
special skills, equipment, 
highly trained personnel 
and the lessons experience 
teaches in producing every 
conceivable type of in- 
sulator. 

That’s why PORCELAIN 
PRODUCTS’ Specialists 
are experts in speeding 
production, cutting costs, 
analyzing your design 
problem to give top econ- 
omy and insulation values. 
Send your inquiries today 
along with prints and speci- 
fications. 
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\\ 





lat Mae kn 


PARKERSBURG, WEST VIRGINIA 









phase motor ratings (capacitor-start) for 50/60 cycle, 
115/230 volts are: 4%, %, 1 and 1% hp at 1800 and 3600 
rpm; %, 4%, %, % and 1 hp at 1200 rpm: \, %, %, %, 
and % hp at 900 rpm. Two- and three-phase motor ratings 
for 110/220/380/440/550 volts (220/440 standard) are: % 





34, 1, 1% and 2 hp at 1800 and 3600 rpm; 4, %, %, %, 
1 and 1%, at 1200 rpm (6 pole); and %, %, 4, % and % 
hp at 900 rpm (8 pole). Motor cooling is effected by blast 
of air (over sealed motor) from fan which is in outer 
enclosure. United Electric Machinery Co., 1824 N. 72nd 
Court, Elmwood Park 35, Il. 


BINDING POST 


Five-way binding post with 
phenolic hex-shaped thumb 
nut (insert captive with nut) 
is designed for looping and 
clamping, spade lug connec- 
tions for clip leads, and plug- 
in for banana plugs by tight- 
ening up of captive nut. It 
is suitable for use on “6 to 
4 in. panels of electrical ap- 
paratus. Post is rated at 30 
amp and 1000 volts. Approx- 
imate overall length is 2 in.; 
panel hole for shaft is % in. Available in red and black. 
The Superior Electric Co., 1312 Meadow St., Bristol, Conn. 





HYDRAULIC TRANSMISSION 
Power transmission unit (Hydro-Sheave Drive) con 
taining hydraulic coupling with straight-radial blades will 
transmit torque in either direction with the same efficiency. 





Suitable for use with small electric motors and internal 
combustion engine in the 34 to 25 hp range; it will operate 
in -horizontal or vertical position. Among the industrial 
applications are conveyors, elevators, hoists, fans, blowers, 
compressors, machine tools, and on equipment in the metal, 
paper, rubber, and textile industries. Designed for use with 
Worthington QD V-belt sheaves, unit consists of a turn 
disk coupling with a sleeved shaft which slides directly 
over the output shaft of the driver. Sleeve bores are ma- 
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Here’s a portion of the contact diagram that provided an 
easy way to specify the exact circyit-sequence combination. 


easily done 


You probably won’t be building any 
super-calculators, but the above appli- 
cation is a typical example of the ver- 
satility of the SB-1 switch. Why not try 
it on your particular control problems? 
Standard parts and the simple basic 
design mean longer life and low initial 
cost to you. A variety of attractive 
Switch handles, and watertight, dust- 
tight, oil-immersed, fabricated metal, or 
explosion-proof housings are available 
to fit your particular installation prob- 
lems, For further details see your G-E 
ga'es representative or write for bulletin 
GEA-4746, Apparatus Dept., Section 
C856-8, General Electric Company, 
Schenectady 5, N. Y. 
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(Elextro rical integrator and computer) 
eee ie oe School of Electrical En- 

a eX «gloating of the University of Pennsylvania 
the U.S. Army’s Aberdeen Proving Grounds. 
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Views (without enclosing case) 
of the 12 group-operated SB-1 
Control switches (67 stages). 





CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 


Ia aCe 


> * WER SWITCHING 
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STEEL 


Every Kind 
Quick Delivery 


Current demand often depletes our stock of many kinds and 
sizes but you can be sure we will do our best to serve you. 


PRINCIPAL PRODUCTS: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. bars, tubing, etc 


PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco 





VP OG} 


Small Size 
High Tension 
Insulators 


of Highest Quality? 


HERE’S 
WHERE YOU 
CAN GET THEM! 


Made to your 
specifications 

or 
Special Formulas 


Developed to 
meet your need. 


a 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 
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chined to fit standard NEMA motor sizes. Transmission 
(oil filled) is said to offer the advantages of hydraulic 
coupling operations such as: no stalling, transmission of 
power without shock, and smooth acceleration. Units are 
available in five models: 7.4S, 7.4, 8.4, 9.5 and 10.6. The 
7.4S is a single circuit unit, whereas others utilize a double 
circuit. Chain sprocket of the plate type can be supplied 
in place of the V-belt sheaves. Twin Disc Clutch Co., 
Hydraulic Div., Rockford, Ill. 


UHF DIODE 

Temperature-limited UHF 
noise diode (Type TT-1) is 
available for measuring sen- 
sitivity of radar and _tele- 
vision receivers as well as for 
determining distance over 
which they can be seen and 
heard satisfactorily. Tube 
consists of an outer cylinder 
(anode) and a central con- 
ductor whose diametric ratio 
is that of a coaxial line of 
Sa {50-ohm characteristic —im- 
pedance. Tungsten wire filament is supported from the 
central conductor into which is placed a mica condenser 
to by-pass the filament lead brought in coaxially through 
one end of center conductor (see illustration). Close con- 
trol of element spacing reduces electron transit time to 
permit its use as a noise source up to frequencies of 3000 
me. Its coaxial construction makes it adaptable to wide- 
range (untuned) coaxial circuits. 

Noise factor of receiver is measured by using tempera- 
ture limited diode in appropriate circuit containing a noise 


FILAMENT 
LEADS 





BY-PASS 
CONDENSER 


meter. Measurement of noise with diode turned off (ma 
deflection) and measurement of noise (with diode turned 
on) for double previous deflection gives noise factor by 
diode current (in ma). A maximum temperature-limited 
emission of 100 ma enables measurement of receiver noise 
factors up to about 20 db. Transit time reduction noise is 
approximately 3 db at 3,000 mc. Tube measures 3 in. 
long and % in. diam. Eclipse-Pioneer Div., Bendix Avia- 
tion Corp., Teterboro, N. J. 


FERROMAGNETIC MATERIALS 


Three magnetic ferrite compounds (Trademarked Fer- 
roxcube) developed in Holland but covered by U. S. Patent 
Nos. 2,452,529, 2,452,530 and 2,452,531 are now available 
in this country (see also “Ten New Magnetic Materials,” 
page 74, September 1947 issue of ELEcTRIcAL MANUFAC- 
TURING). They consist essentially of homogeneous mixed 
crystals of metallic and iron oxides, having high magnetic 
permeabilities and low remanence and coercivity. In con- 
trast with usual magnetic materials which are highly con- 
ductive, new materials are essentially insulating. Proper- 
ties of materials make them suitable for use in high- 
frequency inductance coils, radio transformers and other 
electromagnetic apparatus. When used in such equipment 
they are said to improve performance characteristics and 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis...when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 


Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality ...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA. STANDARD trans- 
formers are on every continent. 


With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1949 designs. Write 
for literature. 







29 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN . . . OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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Write for catalog of 
complete relay line. 


ADVANCE ELECTRIC & RELAY CO. 


Hermetically sealed units for 
enclosure of midget and indus- 
trial control relays. Plug-in or 
solder lug terminal type up to 4 
PDT. Any ADVANCE relay can be 
furnished in hermetically sealed 
containers on special order. 


Tamper-proof and protected from dust, 
moisture, oil or fungus. Failure - proof 
against arcing, or condensation in low 
atmospheric pressure of high altitudes, 
ADVANCE relays maintain their original 
efficiency under conditions that soon ruin 
or dangerously impair other types of 

relays. « Built to Army and Navy 
specifications on request. 


1260 WEST SECOND STREET * LOS ANGELES 26, CALIFORNIA 
















SEND BLUEPRINTS 
AND SPECIFICATIONS— 


NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical] 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 


terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 

* Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, topping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 











permit a reduction in the physical size of the electrical 
component. North American Philips Co., Inc., 100 East 
42 St., New York 17. 









































Four-way heavy-duty a-c solenoid valve (No. 9072) is 
designed for use on water, oil, or air service. Valve may 
be converted to d-c operation by changing solenoid. Other 





features include: (1) direct lever actuation (2) 200 oper- 
ations per minute (3) low pressure drop and (4) sturdy 
construction. Available for either 3000 or 1500 psi in % 
in., 4% in., and % in. pipe sizes (34 in. model is shown). 
Saval, Inc., 1917 E. 51st St., Los Angeles 11, Calif. 


MAGNETIC COUNTERS 


A-c and d-c reset magnetic counters (Series 1205 a-c, 
1248 d-c) actuated by electromagnets are said to have 
maximum counting speeds of 1000 per min. Counters have 





six figures, 0.188 in. high, black on white. A-c type oper- 
ates on 110 volts 50-60 cycles., consumption is 8 watts. 
D-c type operates on 110 volts, consumption is 6 watts; 
available with 24 volt coils. Voltage variation permissible 
on counters, 10 per cent; approximate overall dimensions, 
4 in. long x 24% in. high x 1% in. wide. Veeder-Root, Inc., 
Hartford 2, Conn. 


MAGNETIC TAPE RECORDING HEAD 


Recorder (TD-704) has been 
designed for use in home re- 
corders, machines for business 
dictation and records, test instru- 
ments, and other recording de- 
vices. Unit features high output, 
maximum frequency response, 
low hum level, compact size, and 
efficient performance with all 
available quarter-inch tapes. 
Used in high impedance circuits, 
tape gives optimum results with 
a tract of 0.200 in. wide. Using 
tape with a coercive force of 300 oersteds at a speed of 
7'% in. per sec, the operating bias level at 40 kc is 1.7 ma; 
audio signal current for standard recording level (RMA 
Standards) is 0.15 ma. Under these conditions the signal 
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Varslot is made from 100 percent 
rag paper combined with "'Vartex’’ 
black bias varnished cambric. 
This product is characterized 
by its unusual flexibility, 
toughness, and high 


dielectric strength. 





LE ke 
ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Varnished Cambric Cloth Vornished Fiberglas 


Other Varter Produete oe agua ae ibe caer 
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Signal 
Transformer 





Wizard 
Bell-Ringing 
Transformer 





Control 
Transformer 


Step-down trans- 
formers for con- 
trols, bells, chimes, 
signals, relays and 
miscellaneous low 
voltage. 


Provides necessary 115-230 volt current by stepping 
down from the higher circuit of 230-460 volts. Same sizes 
can be furnished with automatic overload Circuit Breaker 
with push button reset, receptacle and off and on switch. 





| 
TRANSFORMERS 


The correctness of design of Jeffer- 
son Electric Transformers has been 
demonstrated and proven over and 
over again during many years of field 
performance. Those who specify Jef- 
ferson know from actual experience 
through the years that they can rely 
on these transformers—in their long- 
life service that assures minimum 
maintenance expense. 


Jefferson Electric Transformers 
represent the accumulated experience 
of 30 years of specialization. They 
are designed by experienced engi- 
neers and produced completely in one 
of America’s finest transformer plants. 


Power Circuit 
Transformer 





JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 


In Canada: Canadian Jefferson Electric Co., Ltd. 
384 Pape Ave., Toronto, Ont. 


JEFFERSON 





f 


JEFFERSON ELECTRIC 


| output from the high impedance playback winding is 5 mv. 
| Impedance at 1,000 cps is 1,000 ohms. When using a 
laminated core structure, the 40 ke bias field strength is 
| made substantially the same as the audio field strength for 
| equal current. This reduces bias requirements to less than 
0.1 va for a tape having a coercive force of 300 oersteds. 
High permeability shield minimizes electrostatic and mag- 
netic pickups, resulting in a relatively low hum level. 
The 
ndiana Steel Products Co., 6 N. Michigan Ave., Chi- 


| 
| cago _. 
| 





j 
| 
| 


| Overall dimensions: 7% in. x % in. x %& in. deep. 


INDUCTION MOTORS 


| 

| 

| Explosion-proof tube-type ventilated motors have been 
|added to the original line of totally enclosed, fan-cooled, 
'squirrel cage motors. U-L approved for hazardous loca- 
'tions 1-D or 2-G, units are available in ratings of 250 
|to 400 hp at 3600 rpm, 200 to 300 hp at 1800 rpm, and 





150 to 200 hp at 1200 rpm. Motors feature the air-to-air 
heat exchanger method of cooling. Shaft-mounted external 
fan blows the outside air through a nest of tubes located 
in the circumference of the stator frame; a set of internal 
|fans circulate the inside air through the core and winding 
and over the ventilating tubes. Motors are said to be 
suitable for either indoor or outdoor operation. Allis- 
| Chalmers Manufacturing Co., Box 512, Milwaukee 1, Wis. 


MOLDED PLASTICS HANDLE 


| High impact strength and heat-resistant properties char 
| acterize the molded asbestos-filled-phenolic plastics handle, 
| designed for vacuum-type coffee appliances. Handle fea- 


| 
| 





tures a double thumb rest atop handle arch for either 
left or right hand grasp; with underside finger channels 
|for steadied grip. Consolidated Molded Products Corp., 
| 309 Cherry St., Scranton 2, Pa. 


POWER TUBES 


High frequency, forced-air cooled triode (492-R) is de- 
| signed for use as power amplifier and oscillator. Radiator 


| dissipation is 5 kw of anode power by an air flow of 170 
: § *4 A N S F Oo p M E Q & | cfm. Tube features (1) thoriated tungsten filament with 
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Tor Highest Shock Absorbing 


and Greatest Load Carrying Ability Use 


Perens records in all 
pes of equipment prove 
Ree Norma-Hoffmann Pre- 
cision Roller Bearings have 
the built-instaminatostand 
up under the severest of 
operating conditions. 


Their short, accurate roller 
and cylindrical race con- 
struction provides maxi- 
mum load contact area... 
gives these bearings high 
steady load capacity, large 
overload capacity, and 
high resistance to shock 
and vibration. 


Also available in double 
and single lipped outer 
ring types. All are inter- 
changeable with standard 
single row ball bearings. 


Whether your bearing re- 
quirements are for original 
equipmentorreplacement, 
these precision-built 
Norma-Hoffmann Roller 
Bearings will give you out- 
standing performance un- 
der the most critical se- 
vere conditions of speed, 
load, shock, and vibration. 


Write for information and 
engineering assistance. 


DECEMBER 1948 








NORMA-HOFFMANN 
Precision BEARINGS 


ee BALL © ROLLER eo THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Dallas. 


Pittsburgh, Cincinnati, Los Angeles, San Francisco. Seattle, Phoenix. 
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..-H&V 
ELECTRICAL PAPERS 
give Consistently Better 


ELECTRICAL PROTECTION 


Consistent, dependable protection. That’s what 
the largest makers of small motors, generators 
and transformers like about H & V papers. They 
say that more units with H & V insulation pass 
the dielectric test. They find rejects are lower 
. . . Customers happier. 

That’s what they tell us. And they back their 
judgment by consistently specifying H & V 
papers again and again. 

This is not surprising. H & V papers are kept 
better than specifications by the strictest laborato- 
ry tests through every production step. So... 
for reliability, for uniformity, for better electri- 
cal protection . . . write today to H & V. 


HOLLINGSWORTH & VOSE COMPANY 


FT es 
TFS Mellel) i) ci Wuaterrt alt tar 
le (C JA 


Manufacturers of Technical and 
ieee Ted Dae 











high emission efficiency, (2) grid mounting construction 
forming a shield between filament structure and anode, 
minimizing the filament-to-plate and grid lead inductance. 
Latter feature makes tube suitable for HF grounded grid 
circuits. Maximum signal power is 10.4 kw. Frequency 
for maximum rating is 150 mc, d-c plate voltage, 7500. Di- 
mensions: 9% in. long x 4% in diam. 

Water cooled high-frequency triode (492) is also in- 


tended for use as a power amplifier and oscillator. A 5 kw 
anode dissipation is obtained by a water flow of 3 to 5 gpm. 
Water jacket is integral part of tube and for HF coaxial 
circuits it is adaptable for extension into 2 in. copper 
tubing of desired length to permit frequency adjustment. 
Features of 492 are same as 492-R tube. Maximum signal 
power is 10.4 kw. Frequency for maximum rating is 150 
mc; d-c plate voltage is 7500 volts. Dimensions: 10%e in. 
long x 4 in. diam. Amperex Electronic Corp., 25 Wash- 
ington St., Brooklyn 1, N. Y. 


SHAFT SEAL 


Rotating shaft seal (Roto-Flex) is said to prevent leak- 
age of liquids or gases along a rotating shaft when under 
pressure or vacuum. It is intended for use in various 
types of liquid pumps, refrigeration compressors, speed 


reducers, and other industrial applications. Seal nose, or 
rotating member, is an integral unit held by a compression 
spring against the fixed surface; application of seal de- 
termines spring pressure and materials used for the capped 
wearing surfaces. Where liquid being sealed cannot be 
used as a lubricant or coolant, double units consisting of 
two rotating seals mounted on opposite ends of compression 
spring are also furnished; a separate liquid supply is then 
admitted into seal chamber. Gits Bros. Mfg. Co., 1840 
S. Kilbourn Ave., Chicago 23. 


MOTOR DRIVEN LIQUID PUMPS 


High-pressure gear type pumps (Models GW-1, GW-2) 
are designed for operating pressures up to 200 psi. Pri- 
marily intended for beverage vending machines, they are 
also suitable for any non-lubricating liquid. Pumps are 
said to give long life, and quiet and efficient operation. 
They are built of bronze with stainless steel drive gear and 
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a Successful opera- 
tion demands 
perfect concen- 
tricity and a per- 

® )manent rubber- 
to-metal bond in 
this idler wheel. 


An Idler Wheel of 
LORD BONDED RUBBER 


assures silent operation 
and perfect reproduction 





in the BRUSH 


SOUNDMIRROR 


MAGNETIC RIBBON 
Home Recorder -Reproducer 


The design engineers of the Brush Develop- 
ment Company had a problem... they needed 
an idler wheel for the Soundmirror Magnet- 
ic Ribbon Home Recorder-Reproducer. It 
had to have precise concentricity and to be 
perfectly quiet in operation . . . it had to give 
long and trouble-free service. 

They found the answer in Lord’s facilities for 
precision control in every step of manufac- 
ture, in the perfect rubber-to-metal bond 
obtained by the Lord process, in the scien- 
tific selection of a synthetic rubber that com- 
bined abrasion resistance with the necessary 
resilience. 


Rubber, natural and synthetic, with its al- 
most infinite range of controllable properties, 
offers innumerable opportunities for product 
improvement. In many years’ experience in 
the production of bonded rubber mountings 
for vibration control Lord has accumulated 
a wealth of experience in the application of 
other bonded rubber components for prod- 
uct improvement. Consult our engineering 
department for assistance in solving your 
problems through the use of Lord Bonded 
Rubber Products. 


*TRADE MARK REGISTERED 
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graphite carbon driven gear, eliminating metal-to-metal 
| contact and reducing friction losses. Graphite-impregnated 
gear is hydraulically balanced with a mechanical seal 
claimed to prevent leakage and to eliminate stuffing box 


TIME SWITCHES - 
Synchronous Self-Starting Motors 
RELAYS + Open or 





| servicing for life of unit. Model GW-1 is rated at % gpm; 

| model GW-2, 1 gpm. Close coupled pumps are supplied 
with % or % hp motor; belt and flexible coupling driven 

} pumps are available. Eastern Industries, Inc., 296 Elm 

write “Jodagy FOR CATALOG 3 / | St., New Haven 6, Conn. 

In SWITCHES, FLASHERS and RELAYS | 

where dependable performance is TRIODE TRANSDUCER 


paramount, look for the / Mechano-electronic triode trans- 
DIAMOND SEAL for - a: ducer (RCA-5734) is intended for 
MT mele venaa aes ‘ applications involving the measure- 
ment of mechanical vibration. Tube 
deflection sensitivity is 40 volts per 
deg deflection of its plate shaft. The 
section of plate shaft inside tube 
has a free cantilever resonance 
higher than 12,000 cps permitting 
(with mechanical coupling to ex- 
ternal end of plate shaft) measure- 
ments of vibration up to 12,000 cps. 

; ae Moving element of tube is designed 
to have low inertia. Maximum d-c plate supply and cur- 
rent is 300 volts and 5 ma. Plate dissipation is 0.4 watt. 
Weight, %s6 oz.; measures 1%6 in. long and %e in. diam. 
Radio Corporation of America, Commercial Engineering, 
Section 1R71, Harrison, N. J. 









Hrctomati 


60 STATE STREET - 





DIRECT RECORDER 


Using heat sensitive paper method of recording, unit 
(572M-500) designed primarily for use in electrocardio- 
graph is suitable for research laboratory, aircraft equip- 
ment, radio and electronic instruments and related indus- 


i" | 
tf ee = = 


i Modernize your present terminal block assembly practice 
| by using the new Burndy Crablok. It will simplify and speed 
i up terminating and testing procedures. Crablok provides 
| quick, positive, plug-in connections and quick disconnec- 
i tions. Double as well as single tier, spring loaded sockets, 
i it more connections in a smaller space. Sockets can be 
| securely locked with an ordinary screwdriver. Assemblies 
| ~ ate supplied in 3, 5, and 15 channel lengths with sockets to 
| accommodate conductors from #22 to #8 AWG as well as 
19/22 control wire. Engineering cooperation is offered. 








FOR A COPY OF . ° : i 
CAYALOG CB-S0 TODAY trial applications. Recorder comprises the galvanometer 
and writing arm with associated paper drive mechanism. 
Stylus, rigidly attached to moving coil, driven by D’Arson- 
val moving coil galvanometer is available as a separate 
unit (No. 572M-300). It is made in two sizes, fine and 
wide line, approximately 4% mm and 1 mm respectively. 


WESTERN BRANCH: Vernon 11, Calif. CANADA: 
Canadian Line Materials, Ltd., Toronte 13 FOREIGN: 
Philips Export Corporation, New York 17, N.Y. 
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"LOK-THRED” FORM DIRECTION OF LOAD 


The heavy black line at position A shows the form of 
“Lok-Thred”’, while the dotted line shows the correspond- 
ing American National Thread form. Position B shows the 
action which occurs when the male “Lok-Thred” enters the 
60% American National Thread tapped hole. The 6° root 
angle, through the interference created, causes a reforming 
of the socket thread, which fills the void area and causes 
a locking action, plus a positive seal. 


IN “LOK THRED’ NATIONAL SCREW 
OFFERS AN IMPORTANT NEW TYPE OF BOLTS AND SCREWS 


Note These Important “Lok-Thred” Advantages 


1. Lock securely and become tighter in service. 


teen 





“Lok-Thred” fasteners actually 
| become tighter in service, even under 
vibration. They are available now in 


2. Have much higher fatigue limits than fasteners with con- 


bolts and screws as well as studs, and ventional threads. 


3. Stronger in both tension and torsion than ordinary 


with special or standard heads. American National Threads. 
4. Carry entire normal working load on 6° angle at root of 
They not only lock more securely thread under high compressive prestress. 
than American National Threads (see 5. Modified American National Threads permit use of 


standard tools. 


diagram), but also seal positively, 
8 ), P y 6. Re-usable and on any re-application less 





even against liquids under pressure. than one-half additional turn brings 
torque back to its original installation 

Bosses and blind tapping can be value. 

eliminated 7. Do not require selective fits. 


8, Do not gall when being driven nor fret in 
service. 


9. Act as dowels and taper pins. 


0. Seal positively and eliminate added 
bosses and blind tapping. 


Write for ““Lok-Thred” booklet, or send spe- 
cific information on your fastening problem. 


THE NATIONAL SCREW & & MFG. COMPANY, CLEVELAND 4, OHIO 
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Any consistency 
from downy softness 
to the hardness 
of seasoned maple board 







Any shape in any size 
Any color Any amount 


Any quality 
Any weight Any thickness 





Whether your felt needs concern rolls, strips, 
square yardage...or precision cut felt parts... 
your order placed with Felters brings prompt, 
accurate delivery. \ 


A copy of the Felters Precision Cut Felt Parts Manual 
will make your ordering of cut parts easier, quicker... 
write for your copy today. 


THE FELTERS COMPANY 


210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 
Offices: New York, Philadelphia, Chicago, Detroit 
Sales Representatives: San Francisco, St. Louis 


Lckee thle PAC ffoe the Pett ti Cadé 
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Stylus heater is rated at 1.25 volts, 3.5 amps, a-c or d-c. 
Galvanometer specifications: sensitivity, 10 ma per cm 
deflection; coil resistance, 3000 ohms, center tapped for 
push-pull operation; critical damping impedance, 500 ohms ; 
maximum undistorted deflection, 2.5 cm each side of center ; 
undamped fundamental frequency, 45 cps; sine wave re- 
sponse, frequency for 3 and 6 db loss is 30 and 45 cps re- 
spectively (critically damped), and 45 and 60 cps (71 per 
cent of critical). Torque developed by 10 ma in coil is 
200,000 dyne-cm. Sanborn Co., Cambridge 39, Mass. 


MOTOR SPEED REDUCER 


Moisture-proof and dirt-proof speed reducers (Series E 
Motoreducer) provide a wide speed range from standard 
motor speeds down to 1 rpm. Line includes horizontal and 





vertical units in integral types, for floor, wall, or ceiling 
mount. Basic unit can be converted to right angle, V-belt, 
multi-speed, and low speed ratio. Units are used to drive 
mixers, agitators, conveyors, pumps, fans, washers, and 
machine tools. Shaft diameters are designed for torsional 
strength and overhung load capacity. Dual shaft closures 
and one-way vents prevent dust and moisture from entering. 
The Falk Corp., Milwaukee 8, Wis. 


MULTIPURPOSE LATCH 

Spring tension type 
latch is suitable for ranges, 
furnaces, air-conditioning 
units and other equipment. 
One piece unit is installed 
without tools; latch snaps 
into place with lip in cen- 
ter to provide positive as- 
sembly. Bent tab at end 
prevents twisting. Tinner- 
man Products, Inc., 2042 
Fulton Rd., Cleveland 13, 
Ohio. 





PLASTICS FASTENERS 


Plastics fasteners, which lock or unlock with a quarter 
turn, designed for use as refrigerator shelf-supports are 
suitable for other similar applications. Fasteners are re- 
inforced with steel inserts for maximum strength. They 
are made of polystyrene, ethyl cellulose, or cellulose buty- 
rate and can be produced at reduced cost in large quanti- 
ties. Twisted spring wire construction is said to provide 
for high torsional strength to withstand vibration. Avail- 
able in a variety of heads, are easily installed or removed 
from one side of panel. Simmons Fastener Corp., North 
Broadway, Albany 1, N. Y. 


LEVELING SCREWS 


Adjustable leveling feet (Types FR, FS) are suitable 
for use on refrigerators, electric stoves, washing machines, 
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These Threads are too deep 


These Threads are too shallow 


Circle © Bolts and Nuts... both standard 
and special ... are noted for their uniform 
size and strength. They keep production 
lines moving with top efficiency. 


BUFFALO BOLT COMPANY 


North Tonawanda, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo Internationa! Corp., 
50 Church Street, New York City 


...they are CIRCLE (=) BOLTS 
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AL “IF You 
BUY FROM STOCK 
FOR ORDINARY 
APPLICATIONS" 


(> > 


LEN "iF YOU HAVE 

AN ENGINEERING 

JOB INVOLVING 
FASTENERS" 


CT ek. ee ee led 





and similar appliances. Type FS with scalloped rim flange 
to fit the conventional eight point socket wrenches serves 
a dual purpose; used as a crating bolt and leveling device. 








Buy your precision screws, socket keys, dowel pins 
and pipe plugs from your Allen dealer and get 
- real service on a line of over 1500 standard items, 
accepted all over the vorld as “tops”. There’s 
no more respected gua-antee of quality than 
the Allen trade mark. 


Write the factory direct for authoritative and 
imaginative engineering service on fastenings, 
backed by unmatched breadth of screw manu- 
facturing facilities. Write here, too, for descriptive 
folders you require. 


For continuous use, driv- 


ALLEN ing smaller size hex socket 
HANDI-HEX screws. Blade adjustable, 
DRIVERS reversible and renewable. 


Speeds assembly and cuts 
cost. 








WARNING 


ent 
Allen-TYPE screws OF 
necessarily Allen-MADE. Be 









eS 


NEW YORK, CLEVELAND, DETROIT, CHICAGO, LOS ANGELE 





Type FR with slotted ends to facilitate adjustment is in- 


ATL 


tended for use on appliances installed on carpeted floors. 
Both types are made of steel, available in brass with cad- 
mium, zinc, or nickel finish. The Ohio Nut & Bolt Co., 
600 Front St., Berea, Ohio. 


PNEUMATIC TIMER 


Compact a-c timer (Types D, 
E) designed for industrial con- 
trol timing applications, is suit- 
ble for use in machine tools, 
conveyors, and a variety of au- 
tomatic processing equipment. 
Timing range is from 0.3 sec to 
3 min. The timing period is ad- 
justed by turning adjusting screw 
on front, clockwise or counter- 
clockwise. Reset time is prac- 
tically instantaneous. Type D 
provides time delay after de- 
energizing timer coil; Type E provides time delay after 
energizing timer coil. Timer is available with one or two 
timing steps; the two steps eliminate the need of one tim- 
ing relay. Steps are independently adjustable over range. 
Continuous duty operating coils are available for standard 
voltages up to 550 volts a-c; 25 to 60 cycles (operate on 
+15 and +10 per cent rated voltage). Units are particu- 
larly suitable where space is a premium, since overall dimen- 
sions are 4% in. high x 234 in. wide. Cutler-Hammer, Inc., 
315 N. 12th St., Milwaukee 1, Wis. 








RECTIFIER BULB 


Argon-filled tube (Type GRAA) is designed to provide 
a constant d-c power supply for motion picture arc recti- 





fiers, battery chargers, and similar equipment. Specifica- 
tions: 15 amp maximum output at 60 volts, 2.5 filament 
volts (+ 5 per cent), 25 amp filament current, and 225 
maximum inverse peak voltage (half wave). Radiant Lamp 
Corp., 300 Jelliff Ave., Newark 8, N. J. 


SHEET METAL ASSEMBLY FASTENER 


Heat treated spring-steel nut fastener designed for blind 
attachments is suitable for use on radios, refrigerators, 
heaters, and other devices. Unlike the standard fasteners, 
nut is attached from work surface instead of reverse side 
of panel. Mounting is accomplished by snapping nut into 
a %e2 in. square hole in panels 0.037 in. to 0.055 in. thick. 
As screw is driven, the arched spring arms of the nut ex- 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 

THE LOYD SCRUGGS COMPANY 


1022-32 No. Sixth St. . - »- + St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


mp gf orig gq COMPANY 


MANUFACTURERS OF PRECISION INSTRUMENTS 
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a tape that works successfully 
in oil filled transformers! 


Here’s an electrical tape that has been do- 
ing a dependable job of holding coils, edging 
insulation, etc., in oil filled transformers. It 
speeds up coil winding and securely holds 
layer insulation, taps, spacers, etc. 


It is No. 38 **Scotcn’”’ Electrical Tape, 
with a tough creped Kraft backing and 
thermo-setting pressure-sensitive adhesive. 
The flexible backing makes it easy to apply, 
and the adhesive has plenty of strength for 
holding coils, leads, spacers and insulation. 
The normal baking process cures the adhe- 
sive and bonds it permanently to the coil 
parts. 


No. 38 is only one of the many types 
of electrical tape that bear the reliable 
““Scotcu”’ name. If you’d like to see the 
new catalog that tells about all of the many 
specialized ‘‘Scotcn’’ Electrical Tapes, just 
write to Dept. E-1 at the address below. 


No. 38 


SCOTCH Z-2ce/TAPE 


ANOTHER PRODUCT 


eee COMPANY a ee 
Mode in us.a by MINNESOTA MINING & MFG. CO. s. Pout 6, Minn. 


General Export: DUREX ABRASIVES CORP., 63 Wall St., New York 5, N. Y. 
in Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontarie 
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pand sufficiently to permit entry of the screw, locking the 
fastener to the inner panel and at the same time binding 
against the root of the screw thread. Fastener will accom- 
modate #8 and #10 sheet metal screws and will withstand 
a tightening torque of 35 to 45 in. lb. Elasticity of heat 
treated steel protects against dead-tight fastening which 
causes chipping and crazing of enamel and allows for easy 
removal when required. Prestole Corp., 3150 Bellevue Rd., 
Toledo 6, Ohio. 





Laboratory and Engineering 
Equipment 





MULTIPLE RANGE D-C ANALYZER 


Completely self-contained d-c heavy-duty industrial ana- 
lyzer (Model 2700B) is designed for use in production 
testing of equipment, such as d-c motors from % to 600 
hp; communication and control devices; and in research 
and development work. Ranges: 0 to 50 mv; 0 to 15, 150, 
300, and 750 volts; 0 to 7.5, 15, 30, 75, 150, 300, and 750 





amp; and 0 to 20, 2000, and 20,000 ohms. For additional 
ampere ranges the 50 mv range may be used with external 
shunts. Sensitivity is 1,000 ohms per volt and overall ac- 
curacy of instrument % to 1 per cent of full scale value 
on all ranges. Ranges are direct reading on 5% in. mir- 
rored scales which are provided with knife edged pointers. 
Overall dimensions: 14% in. wide by 83 in. high and 
1634 in. long. Weight is 27% lb. Cole Instrument Co., 
1320 S. Grand Ave., Los Angeles 15, Calif. 


CELL TESTER 


High discharge battery cell tester (No. 610A) is de- 
signed with simple meter marked—‘‘Dead”, “Weak”, and 
“OK”. Necessary components of tester are combined in 





sturdy and compact meter. Pointed terminals are set at 
334 in. apart (distance between terminals) to provide for 
rapid testing of cell. Instrument measures 12 in. by 4 in. 


(Continued on page 160) 
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| LITERATU RE .-- Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. A-C D-C RELAYS 

Forty-eight page, illustrated bulletin 
gives technical data, contact combinations, 
and dimensions of various types of a-c and 
d-c relays for low and high voltage 


applications. Advance Electric & Relay 
Co. 
2. A-C D-C MOTORS 

Booklet (18 pages) lists available 


squirrel cage single- and polyphase ball 
bearing motors from % to 125 hp. One 
page is devoted to open shunt and com- 
pound d-c motors ranging from % to 30 
hp. Crocker-Wheeler Electric Manufac- 
turing Co. 


3. A-C STARTERS 

Eight-page catalog (Bulletin 4110) de- 
scribes and illustrates a-c magnetic 
starters of the across-the-line non-re- 
versing type, including applications, con- 
struction, dimensions, and technical data. 
Ward Leonard Electric Co. 


4. GAUGES 

Illustrated bulletin (Catalog No. 7000) 
describes pressure actuating elements, indi- 
cating and recording pressure gauges, two 
pen recording flow meter and pressure 
gauge, air-operated controller, non-indi- 
cating pressure controllers, indicating 
furnace pressure controller, precision 
pressure regulator and related equipment. 
Included also are air alarm system, inte- 
gral control by-pass and liquid level 
measurement of open and closed vessels. 
The Brown Instrument Co. 


5. ADHESIVES 

Six-page folder (Catalog 9160) dis- 
cusses the company’s adhesives and their 
applications, classifications of types of 
rubber cements, service requirements, and 
choice of container. The B. F. Goodrich 
Co. 


6. PLASTICS PRODUCTS 

Forty-eight page bulletin describes and 
illustrates (color) custom molded prod- 
ucts of all types. Two-page section “How 
to Buy Plastics” and four pages on classi- 
fication of plastics molding materials in- 
cluding a two-page chart. Amos Molded 
Plastics Div. of the Amos-Thompson 
Corp. 


7. THERMOMETERS 

Illustrated catalog (T-13-A), 16 pages, 
gives essential data and dimensions on 
various thermometers including the test- 
ing type, industrial, heavy duty, contact 


making, and electrical. The relative 
humidity indicator is described. Weston 
Electrical Instrument Corp. 


8. FLUID TRANSMISSION 

Hydraulic power transmission clutch is 
illustrated and described in a four-page 
folder (Hydro-Sheave Cat. No. 145) suit- 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


10. FRACTIONAL HP MOTORS 


Illustrated 8-page catalog (No. 3a/9) 
contains technical data and dimensions 
of a-c and d-c fractional horsepower 
motors ranging from 1/100 to 1/15 hp. 
Several blower units (a-c and d-c) rang- 
ing from 50 to 150 cfm are included. 
Redmond Co., Inc. 





| 
able for electric motors and _ internal 
combustion engines ranging from % to 11. SYNCHRONOUS MOTORS 


25 hp. Twin Disc Clutch Co. Design features of high-speed and low- 
speed synchronous motors in the 30 to 
5000 hp range are illustrated in 8-page 
and 4-page catalogs (No. 1100-PRD-181 
and 1200-PRD-175). Motors have splash- 
proof and drip-proof construction. Appli- 
cation is included. Electrical Machinery 
Manufacturing Co. 


9. GEAR MOTORS 

Folder (Bulletin 2510) describes con- 
struction features, applications, and essen- 
tial dimensions of gearmotor line in 
ratings from % to 10 hp. Fairbanks, 
Morse & Co. 
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12. DIE CASTINGS 

Sixty-four page booklet illustrates repre- 
sentative applications of zinc alloy die 
castings. Composition of zinc alloys 
(Zamak -3 and -5) and their properties 
are included. The New Jersey Zinc Co. 


13. HYDRAULIC PRESSES 

Illustrated 12-page catalog (Bulletin 
4804) describes line of presses including 
metal drawing presses, forging, shaft 
straightening, briquetting, extruding, 
powder metallurgy, metal die casting ma- 
chines and production units for plastics 
including injection molding machines, 
compression and transfer molding presses. 
The Hydraulic Press Manufacturing Co. 


14. SYNCHRONOUS MOTORS 


Four-page folder (GEA-5113) dis- 
cusses features of Tri-Clad line high speed 
synchronous motors (900 Series) ranging 
from 20 to 1500 hp. Folder (GEA-5063) 
describes high speed and low speed syn- 
chronous motors used in the lumber, pulp 
and paper industry. General Electric Co. 


15. PROTECTIVE COATINGS 

Surface preparation, coating thickness, 
and methods of application of line ‘of pro- 
tective coatings are discussed in 12-page 
catalog. Illustrations show specific appli- 
cations. 
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16. PLUGS, PLUG BLADES, LAMPS 
Illustrated 22-page catalog (No. 150) 
describes company’s line of products in- 
cluding rectifier bulbs, spring type plug 
blades, infra-red lamps, and rubber as- 
sembly plugs and taps. Dimensions are 
included. Allied Electric Products, Inc. 


17. FASTENERS 

Twenty-eight page illustrated booklet 
gives details on installation of blind fast- 
eners (Rivnut) including complete de- 
scription of each type and size. Power 


and manual tools for use with fasteners 
are described. The B. F. Goodrich Co. 


18. MOTOR AND GENERATOR 
BRUSHES 

Bulletin, 24 pages, on “Standardization 
of Carbon, Graphite, and Metal-Graphite 
Brushes for Motors and Generators” (Cat. 
Section B-2106) graphically outlines ad- 
vantages of brush standardization. Sim- 
plified number system is_ indicated. 
National Carbon Co., Inc. 


19. BATTERY CONNECTORS 
Twenty-two page bulletin illustrates 
type of connectors used on aircraft bat- 
teries, aircraft starting equipment, sta- 
tionary engines, and industrial starting 
equipment. Dimension drawings and 
exploded views of plugs and receptacles. 
Cannon Electric Development Co. 
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20. COLD FINISHED STEEL BARS 


Eight-page bulletin describes finishing 
processes, guide to selection, AISI and 
SAE standard steel compositions, table of 
average mechanical properties for low 
and high carbon steel for shafting and 
screw and carburizing steels. Joseph T. 
Ryerson & Son, Inc. 


21. COAXIAL CONNECTOR 
Eight-page pamphlet (Vol. XXIII, No. 
5) discusses type 874 connector having a 
characteristic impedance of 50 ohms and 
frequency range from 0 to 4500 mc. 
Characteristic curves, essential dimen- 
sions, connector parts, and cut-away sec- 
tions are included. General Radio Co. 


22. RETAINING RINGS 

Engineering specification data and di- 
mensions on retaining rings used for 
locating and positioning machine parts 
on shafts and housings are given in illus- 
trated 28-page bulletin (No. 4K-6-pt 2). 
Waldes Kohinoor Inc. 


23. DUPLICATING MACHINES 


Forty-page illustrated booklet describes 
duplicating type hand-operated machines, 
for metals and non-metals, including the 
bender, rod parter, shear, notcher, and 
punch brake. One page outlines engi- 
neering service available. O’Neil-Irwin 
Manufacturing Co. 


24. NICKEL ALLOYS 


House organ magazine (Vol. 22, No. 3, 
32 p.) discusses and illustrates applica- 
tion of nickel alloys. Value of nickel 
alloy iron in salt water, and resistance 
and brightness characteristics of rhodium 
are treated in separate articles. The 
International Nickel Co., Ine 


25. GEARMOTORS AND SPEED 
REDUCERS 
Folder (Bul. 10-10) illustrates and de- 
scribes the company’s line of gearmotors 
and speed reducers for 1/20 to 7% hp. 
Janette Manufacturing Co. 


26. TV VIDEO AMPLIFIER 

Sixteen-page bulletin (Vol. 13, No. 8) 
devotes five pages to television video 
amplifiers, analyzing the d-c restorers, 
picture-tube signal circuits, typical video 
amplifier circuits (GE 801, RCA 630TS, 
and Farnsworth FV 200), and automatic- 
gain control systems. Cornell-Dubilier 
Electric Corp. 


27. RESINS 


Eight-page bulletin describes properties, 
uses, and processing methods of vinyls 
chloride resins (Marvinol VR-10), Chem- 
icals Div., The Glenn L. Martin Co. 


28. ALUMINUM ALLOYS 


Loose-leaf booklet (162 p.) “Aluminum 
Alloys and Mill Properties” gives size, 
shape, physical and chemical properties, 
and fabricating characteristics of alumi- 
num alloys. Surface finishes for aluminum 
is also included. Reynolds Metals Co. 
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@ Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 


as lasting records. They may even have to use these same drawings years later 


to make new reproductions. 
For 81 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 


partnership has been so general, that there is scarcely an engineering or construc- 


tion project but what K & E products have played their part in it. 
One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 


fibers are stabilized and transparentized 


e © with Albanite, a K & E synthetic solid. 
pa rtn o rs i n C red Tl ni g pear ante ne sg 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


DECEMBER 1948 


it cannot “bleed” nor lose its transparency 
with time. For complete details, write to your nearest K & E distributor or to 
Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U. S. Pat. Off. 
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GET Dependable Power WITH CUSTOM-BUILT 


ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H. P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 

design or end-use requires special features. 

We are providing such service to many 

leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Catalog and Prices ¢ 58 No. Third St., Cedarburg, Wis. 
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by 4 in. high, weight is 17 oz. The Sterling Manufacturing 
Co., 9205-9223 Detroit Ave., Cleveland 2. 


MAGNETIC TESTER 


Magnetic materials in laminar form may be tested in 
single laminations or in multiple strips (arranged in paral- 
lel) with tester (Type 1670-A). Minimum length of sample 
is 2% in., maximum width is % in. Measurements of per- 
meability and core loss are made at 60 cps and at low levels 
of induction such as are encountered in inductors and 
transformers used in communication systems. Sinusoidal 
magnetizing force applied to test sample is adjustable from 





1 milli-oersted to 6 oersteds. For incremental measure- 
ments a d-c magnetizing force up to 2 oerstads can be ap- 
plied. Range for permeability and core-loss measurements 
varies with cross-section area. Permeability range is 25,000 
full scale for a specimen of 10 sq mm cross-section. Ac- 
curacy depends upon precision of physical dimensions. 
Similar samples of identical cross-section can be compared, 
at any given H, within an accuracy of 1 to 2 per cent. 
Power supply, 115 volts 60 cycle; power input, 90 watts. 
Dimensions: 16 in. x 18 in. x 10 in. high; test yoke 8 in. 
x 4 in. x 5% in. General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


ELECTROSTATIC VOLTMETER 


Portable electrostatic voltmeter is a high-impedance high- 
voltage instrument for laboratory and industrial testing. 
Available in five ratings 40, 50, 60, 70, and 75 kv (rms), 
instrument can be used to measure applied voltage during 
dielectric test, to study electric phenomena, to determine 





peak voltage by the vacuum-tube method, to measure high 
voltages when used with a voltage divider, and to determine 
the peak voltage output of magnetos. The moving system 
consists of two fixed electrodes between two small metal 
spheres that revolve on a pivoted shaft on which are 
mounted aluminum damping vanes, a mirror, and a spring. 
Mirror reflects a beam of light onto the scale, indicating the 
position of the moving electrode. Moving system is insu- 
lated from the case and is connected to the high-voltage 
terminals through a current limiting resistor which serves 
as a protective device when voltages in excess of flashover 


ELECTRICAL MANUFACTURING 


Ca aE a MIRE RS 


ait 


ne Grewtveme wise ae 


Sanerd 


eee nrerersienta been 


eapeaneenerestnsceabetninen 
















KLIXON 


Dome-Mounted 


PROTECTORS | 


Help Maintain Refrigeration by 
Eliminating Motor Burnouts 


Leading manufacturers 

of hermetically-sealed refrigeration 

compressors and users of these units who incorporate them into their 

equipment use and specify Klixon Dome-Mounted Protectors to pre- 
vent motor burnouts and assure long motor life. 


The Klixon Protector takes into account the motor destroying factors 
and shuts off the power should the motor become dangerously over- 
heated. When it cools sufficiently, it turns on the power again enabling 
the hermetic unit to continue refrigeration. 


Regardless of the motor driven products that you manufacture, it will 
pay you to use motors that have built-in Klixon Protectors. Also 
specify Klixon Protectors on the transformers, solenoids, variable 


voltage transformers that you buy. 
US. PAT. N 


Klixon Protectors prevent burn- 
outs, Cut repairs and replacements. 





IN HERMETICALLY-SEALED REFRIGERATION COMPRESSORS 


HERE'S HOW IT OPERATES 
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CLICK ... IT'S OFF! 


When temperature within the equip: 
ment reaches danger point, KLIXO 
Protector snaps the power “OFF” 
preventing burnouts. 





CLICK...1T'S ON! 


When the equipment cools to safety, 
the Klixon Protector snaps the power 
“on” automatically if the automatic 
reset is specified ...or when the 
reset button is pushed when manus!’ 
type is specified. 


SPENCER THERMOSTAT COMPANY, 112 FOREST ST., ATTLEBORO, MASS, 
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The first line of Standard 
Electronic 
Voltage 


Regulators 


a. Sorensen electronic voltage regulators 


offer as much as 0.1% regulation accuracy under simul- 


taneous line and load changes. SIX IMPORTANT SORENSEN 
FEATURES: ® Precise regulation accuracy; © Ex- 
cellent wave form; © Output regulation over wide input 
voltage range; © Fast recovery time; © Adjustable 
output voltage, that once set, remains constant; ® In- 
sensitivity to line frequency fluctuations between 
50 and 60 cycles. 
The Sorensen Catalog contains complete specifications on 
standard voltage regulators and nobatrons. It will 
be sent to you upon request. 


Sorensen & Company, Inc. 


e Stamford, Connecticut 


MOORE 





GEORGE W. MOORE, Inc. 


100 BEAVER ST WALTHAM, MASS. 














values are applied accidentally. Top insulating plate upon 
which the resistor housing is mounted is made of plexiglass, 
allowing for inspection of moving element. General Elec- 
tric Co., Meter and Instrument Div., Schenectady 5, N. Y. 


SONIC ANALYZER 


Scanning heterodyne type of analyzer (Model AP-1) 
with graphic indication is designed to cover the continuous 
spectrum from 40 to 20,000 cps at 1 sec intervals. Instru- 
ment is suitable for measurement of harmonic distortion 





of PA systems, receivers, hearing aids, oscillator modu- 
lators, and other audio devices. Other applications include 
analysis of rectifier hum, noise, and high frequency vibra- 
tions. Voltage ranges are: 0.5 to 50 mv, 5 mv to 0.5 volts, 
0.05 to 5 volts, 0.5 to 50 volts, and 5 to 500 volts, each 
divided into seven scale ranges. Voltage accuracy is +8 
per cent on linear scale and +1.5 db on log scale throughout 
frequency range. Input impedance is approximately con- 
stant at 250,000 ohms. Operates from 115-230 volt 50-60 
cycle source, power required 100 watts. External line 
voltage regulator recommended. Dimensions: 22% in. by 
20% in. by 22% in. high. Panoramic Radio Corp., 92 
Gold St., New York 7. 


HIGH VOLTAGE GENERATOR 


Portable Van De Graaff high-voltage generator (Model 
L) provides adjustable constant potential up to 250,000 
volts, positive or negative. Generator’s current output is 
ample for various measurements and tests. Voltage output 
is adjusted by corona loading. Polarity reversing switch 





permits selection of either positive or negative voltage, 
meter indicates terminal voltage directly. Grounding the 
high-voltage terminal reduces output voltage to zero, al- 
lowing for external circuit changes to be made without 
stopping generator. Unit utilizes the moving-belt and 
corona-spray principle of the large 2,000,000 volt electro- 
static generators used in nuclear research and radiography ; 
however, total weight is 150 Ib. All moving and electrical 
parts (except terminals) are enclosed for safety. Gen- 
erator operates from 115-volt 60-cycle supply, measuring 
21% in. by 14 in. by 36 in. high. High Voltage Engineer- 
ing Corp., 7 University Rd., Cambridge, Mass. 
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Specialists in Reynolds Modern Plants 


@ You supply the blueprints—Reynolds will deliver fin- 
ished parts from strategically located plants—direct to 
your production line. This completely integrated fabri- 
cation service is already at work for several leading re- 
frigerator, washer, radio and other manufacturers— 


providing the many advantages of aluminum at low cost. 


Die and pattern shops. The latest in equipment and 
techniques, plus the ability of an organization experienced 
in scheduling production and guarding quality from raw 


ore to finished parts. You can add these outstanding facil- 


ities to your operations without increasing your overhead. 


Let Reynolds handle your metal fabricating problems. 


Information on plants, type and range of equipment 
and services is contained in a new folder. Mail this 
coupon for your copy. Or contact the nearby Reynolds 
Field Office, listed under “Aluminum” in your classified 
telephone directory. Reynolds Metals Company, Indus- 
trial Parts Division, Louisville 1, Kentucky. 


Reynolds Metals Company 
P D 
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REYNOLDS METALS COMPANY 
Industrial Parts Division 
2055 South Ninth Street, Louisville 1, Kentucky 
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| 
Send the new folder on Aluminum Parts and | 
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Street Address ) 
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REYNOLDS PIONEERING MADE ALUMINUM COMPETITIVE—TAKE ADVANTAGE OF IT 
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AN3102 
RECEPTACLE 


. one of the 5 shell 
types in the extensive 
“AN” Type Series of 


electric connectors. 


Modified AN3102 
Receptacle 
mounted on the 

i er 
motor operated 
gate valve used 

in airc 


A standard . 
AN3102 Receptacle 7 
is adapted to the contour of the meaning 
on this gate valve by putting the shel 
Soom a shearing die to cut the flange 
to fit the mounting requirements by Wm. 
R. Whittaker Co., Ltd., Los Angeles. 
For additional information on the Type 
“AN” Series or the dozen other type series 
of connectors, address Dept. L-118. 
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Polyester Resins for 
Solventless Insulating Varnishes 


(Continued from page 85) 


cent over 
A complete treatment of 


as much as 50 per 
solvent resin impregnations. 
encapsulation and impregnation gives outstanding 
mosture protection, even to water immersion, and the 
dielectric strength (internal) is much improved. With 
3 or 4cm residual pressure, rather than a good vacuum, 
the voltage strength dropped decidedly. The value of 
complete fill is thus very important. 

Thermal life is another of the outstanding gains by 
the solventless resin method. Part of this is due to the 
fact that oxygen can only attack the outer surface, 
whereas a porous base under a coating allows attack 
from both sides. A continuous solid base is also of 
great mechanical value in coating as well as providing a 
second line of defense against moisture. 

It must be recognized that new methods of applying 
varnishes are required, but experience indicates this is 
not a serious handicap, and basically the advantages 
gained in the solventless type of treatment are such 
find 
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Materials in a 
Power Tube 


(Continued from page 93) 


3209 HUMBOLDT ST. LOS ANGELES 31, CALIF. | 








plete tube depicted in Fig. 1 was obtained. The electrical 
characteristics are summarized in the table, supplement- 
ed with operational curves, Fig. 7. Since the complete 
ratings and characteristic curves are rather space con- 
suming, only selected values are given in the accompany- 
ing tables and curves. 

The engineering prospectus calls for both air and 
water cooled operation. Since existing auxiliary equip- 
ment was lacking as to handling ease and did not lend 
itself to the shape of the new tube, a new design for the 
water jacket and connector was developed. 

Conventional designs of water jackets require the 
tube to be assembled into them by use of a large spanner 
wrench and occasionally a hammer and chisel. The tube 
flange is usually seated against a flat gasket which after 
a long period of operation often adheres to both the 
tube and its seat so firmly as to make removal difficult. 
It was therefore decided that, if possible, the new design 
should obviate these difficulties. This was achieved in 
the design shown in Fig. 8 which illustrates the water 
jacket in which the tube may be mounted or removed 


@ More popular than ever in 
radio-electronic assemblies be- 
cause of higher voltages and 
capacitances without size in- 


In wide rance of single 
crease. Prongs extend through 


and multiple sections. 


. unti ; : : ; oe 
mounting surface or fibre from without the use of any tools. The water jacket 
Wide range of voltages d isted bent a 3 ah 
and capacitances. washer, and are twisted or bent. employs an “O” ring gasket for a seal and utilizes water 
e Special construction positively pressure to maintain its position. It requires only a ro- 


Typical of Aerovox 
electrolytic line for 
meeting every need. 


ARO 


Capacitors 


minimizes possible corrosion. 
@ Let us quote on your needs. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


tation of 15 deg of a knurled ring to insert or remove 
the tube. 

Radiators of conventional design also seemed to need 
improvement. The first and greatest objection is their 
considerable weight ; the second, the fact that they are 
not designed for most effective air cooling. The weight 
problem could obviously be solved by use of aluminum 
but this brought on other problems. The fabrication of 
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The G-E Electronic Reproe 
ducer, which magnetically re- 
creates the full recorded 
magnetic 
field from a G-E SINTERED 
ALNICO 5 permanent magnet. 


sound, derives its 






M 





A NEW 


/ G=-E DEVELOPMENT 





Actual size of G-E SINTERED 
ALNICO 5 permanent magnet 
used in the G-E Electronic Re- 
producer is shown in red. 


NEW ENGINEERING DEVELOPMENT 
SINTERED ALNICO 5, General Electric’s newest 
magnetic material, now enables you to design 
intricate shapes with higher external energy than 
ever before. The minimum guaranteed available 
energy is 3,500,000 gauss oersteds for most sizes 
and shapes. New G-E SINTERED ALNICO 5 
possesses tensile properties several times those 
of CAST ALNICO 5 and can be produced eco- 
nomically in small size parts. You get better sur- 
face finish plus closer dimensional tolerances 


with new G-E SINTERED ALNICO 5. 


NEW DESIGNS POSSIBLE 

New SINTERED ALNICO 5 has higher ex- 
ternal energy than either SINTERED ALNICO 2 
or 4. This makes possible new designs heretofore 
impossible or impractical. It is especially adapt- 
able where small powerful magnets having high 
magnetic properties are required. Because of their 
great stability and external energy, SINTERED 


MAGNETS 





PERMANENT 


SINTERED ALNICO 5 


ALNICO 5 magnets can save valuable space in 
your product. You can usually improve your 

roduct by re-designing to use high energy G-E 
SINTERED ALNICO 5. Typical applications now 
in production which use G-E SINTERED ALNI- 
CO 5 include the following: meters, relays, foun- 
tain pens, electronic reproducers, and compasses. 


ENGINEERING SERVICE 

G-E application and development engineers, 
working closely together, are ready to advise you 
on new SINTERED ALNICO 5 and other G-E 
magnetic materials. Our engineers are backed by 
years of research and the development of thou- 
sands of magnetic applications. They will be glad 
to work with you on your product design. For 
more information, please mail the coupon shown 
below. 


YOU GET 5 ADVANTAGES 

1. Higherexternal energy than either SINTERED 
ALNICO 2 or 4. 

2. Tensile properties are several times greater 
than CAST ALNICO. 

3. Excellent surface finish. 

4. Close dimensional tolerances. 

5. Intricate shapes possible. 


METALLURGY DIVISION 
| CHEMICAL DEPARTMENT 
| GENERAL ELECTRIC COMPANY 
| PITTSFIELD, MASS. 
Please send me: 

| 

| 

| 


( ) Technical Report on new SINTERED ALNICO 5. 


( ) Bulletin, CQ-12 “G-E Permanent Magnets.” 
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Modified AN3102 
Receptacle 
mounted on the 
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motor operated 
gate valve used 
in aircraft. 


A standard ; 
AN3102 Receptacle 
is adapted to the contour of the momiing 
= this gate valve by putting the she 

h a shearing die to cut the flange 
= fit "fit the mounting requirements by Wm. 
R. Whittaker Co., Ltd., Los Angeles. 


For additional information on the Type 
“AN” Series or the dozen other type series 
of connectors, address Dept. L-118. 
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@ More popular than ever in 
radio-electronic assemblies be- 
cause of higher voltages and 
capacitances without size in- 
crease. Prongs extend through 
mounting surface or fibre 
washer, and are twisted or bent. 
Special construction positively 
minimizes possible corrosion. 
@ Let us quote on your needs. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 
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Solventless Insulating Varnishes 


(Continued from page 85) 
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solvent resin impregnations. A complete treatment of 
encapsulation and impregnation gives outstanding 
mosture protection, even to water immersion, and the 
dielectric strength (internal) is much improved. With 
3 or 4cm residual pressure, rather than a good vacuum, 
the voltage strength dropped decidedly. The value of 
complete fill is thus very important. 

Thermal life is another of the outstanding gains by 
the solventless resin method. Part of this is due to the 
fact that oxygen can only attack the outer surface, 
whereas a porous base under a coating allows attack 
from both sides. A continuous solid base is also of 
great mechanical value in coating as well as providing a 
second line of defense against moisture. 

It must be recognized that new methods of applying 
varnishes are required, but experience indicates this is 
not a serious handicap, and basically the advantages 
gained in the solventless type of treatment are such 
that they must eventually find extensive use in 
electrical apparatus for insulating purposes. 
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plete tube depicted in Fig. 1 was obtained. The electrical 
characteristics are summarized in the table, supplement- 


| ed with operational curves, Fig. 7. Since the complete 


ratings and characteristic curves are rather space con- 
suming, only selected values are given in the accompany- 
ing tables and curves. 

The engineering prospectus calls for both air and 
water cooled operation. Since existing auxiliary equip- 
ment was lacking as to handling ease and did not lend 
itself to the shape of the new tube, a new design for the 
water jacket and connector was developed. 

Conventional designs of water jackets require the 
tube to be assembled into them by use of a large spanner 
wrench and occasionally a hammer and chisel. The tube 
flange is usually seated against a flat gasket which after 
a long period of operation often adheres to both the 
tube and its seat so firmly as to make removal difficult. 
It was therefore decided that, if possible, the new design 
should obviate these difficulties. This was achieved in 
the design shown in Fig. 8 which illustrates the water 
jacket in which the tube may be mounted or removed 
from without the use of any tools. The water jacket 
employs an ““O” ring gasket for a seal and utilizes water 
pressure to maintain its position. It requires only a ro- 
tation of 15 deg of a knurled ring to insert or remove 
the tube. 

Radiators of conventional design also seemed to need 
improvement. The first and greatest objection is their 
considerable weight; the second, the fact that they are 
not designed for most effective air cooling. The weight 
problem could obviously be solved by use of aluminum 
but this brought on other problems. The fabrication of 
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The G-E Electronic Reproe 
ducer, which magnetically re- 
creates the full recorded 
sound, derives its magnetic 
field from a G-E SINTERED 
ALNICO 5 permanent magnet. 
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Actual size of G-E SINTERED 
ALNICO 5 permanent magnet 
used in the G-E Electronic Re- 
producer is shown in red. 


NEW ENGINEERING DEVELOPMENT 
SINTERED ALNICO 5, General Electric’s newest 
magnetic material, now enables you to design 
intricate shapes with higher external energy than 
ever before. The minimum guaranteed available 
energy is 3,500,000 gauss oersteds for most sizes 
and shapes. New G-E SINTERED ALNICO 5 
possesses tensile properties several times those 
of CAST ALNICO 5 and can be produced eco- 
nomically in small size parts. You get better sur- 
face finish plus closer dimensional tolerances 
with new G-E SINTERED ALNICO 5. 


NEW DESIGNS POSSIBLE 

New SINTERED ALNICO 5 has higher ex- 
ternal energy than either SINTERED ALNICO 2 
or 4. This makes possible new designs heretofore 
impossible or impractical. It is especially adapt- 
able where small powerful magnets having high 
magnetic properties are required. Because of their 
great stability and external energy, SINTERED 
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A NEW 
DEVELOPMENT 


RED ALNICO 5 


ALNICO 5 magnets can save valuable space in 
your product. You can usually improve your 
product by re-designing to use high energy G-E 
SINTERED ALNICO 5. Typical applications now 
in production which use G-E SINTERED ALNI- 
CO 5 include the following: meters, relays, foun- 
tain pens, electronic reproducers, and compasses, 


ENGINEERING SERVICE 

G-E application and development engineers, 
working closely together, are ready to advise you 
on new SINTERED ALNICO 5 and other G-E 
magnetic materials. Our engineers are backed by 
years of research and the > er nit of thou- 
sands of magnetic applications. They will be glad 
to work with you on your product design. For 
more information, please mail the coupon shown 
below. 

YOU GET 5 ADVANTAGES 

Higher external energy than either SINTERED 
ALNICO 2 or 4. 
Tensile properties are several times greater 
than CAST ALNICO. 
Excellent surface finish. 
Close dimensional tolerances. 
Intricate shapes possible. 
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METALLURGY DIVISION 

CHEMICAL DEPARTMENT 

GENERAL ELECTRIC COMPANY 

PITTSFIELD, MASS. 

Please send me: 

( ) Technical Report on new SINTERED ALNICO 5. 
( ) Bulletin, CQ.12 “G-E Permanent Magnets.” 
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If you 
Manufacture... 


YOU CAN SAVE 


3 Wigs 


WITH ESSEX 
“PACKAGED” 
WIRING HARNESS 


Scores of users have found that they save time, 
trouble and money by turning their wiring har- 
ness problems over to Essex. 


Essex One-Source service handles the intricate job of 
producing lighting, ignition and control harness 
assemblies custom-built to your exact specifications 
and complete with all manual and electrical control 
devices for quick, efficient installation. 


Through intensive specialization in wiring harness 
assemblies, Essex has developed line production 
methods of manufacturing, assembly and inspec- 
tion, making possible the economical production 
of high grade, individually tested, specially engi- 
neered assemblies. 

Investigate Essex ‘“‘One-Source” service today! 


ESSEX WIRE CORP. 


WIRE ASSEMBLY AND CORD SET DIVISION 
SALES DEPARTMENT 
MONTICELLO, INDIANA 

Sales Offices: Atlanta, Ga.; Boston, Mass.; Chi . Ill.; - 
land, Ohio; Dallas Texas; on, Ohio; Detroit’ Mich.; Kansas City, Mo.; Lo 
Angeles .; Milwaukee is. 

Oreg.; St. Louis, Mo.; San Diego, Calif.; San Francisco, 
EXPORT SALES OFFICE—LIONEL-ESSEX INTERNATIONAL CORPORATION 
15_EAST 26TH STREET, NEW YORK 10, N. Y. 
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the aluminum radiator itself required considerable cut 
and try before an adequate brazing technique was de. 
veloped, as did the production of a good therma] bond 
between the aluminum radiator core and the copper an- 





Fig. 10—Extruded brass connectors help to dissipate 
heat. Connectors can be easily attached or. removed 
with a small socket wrench. 





Fig. 11—In developing the Kovar seals shown in Fig. 4, 
this test fixture was used to apply bending loads on 
The final design gives no appreciable per- 
manent or temporary distortion with 150 in.-lb load. 


terminals. 


ode. To offset the lower thermal conductivity of 
aluminum as compared to copper, advantage was taken 
of the improved cooling achieved by breaking up the 
air flow over the cooling fins. This was accomplished 
by incorporating raised portions in alternate shown in 
Fig. 9. The resulting radiator has approximately the 
same cooling characteristics as the equivalent copper 
radiator but weighs only 16 lb as compared to 32 bb 
for the design using copper. 

To complete the accessories, it seemed desirable to 
provide for some form of filament and grid connector 
that could be readily attached and removed. In the 
past, some were of such design as to require heavy tools 
for fastening and removal. Coupled with the flimsy 
copper seals previously employed this design was often 
disastrous. From this line of thought, the extruded 
brass connector illustrated in Fig. 10 was designed. This 
connector can be fastened or removed with a small socket 
wrench. The connector is of such design as to readily 
dissipate any heat conducted to it through the filament 
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interior, same-size 

view of housing molded 

for the “Diamond H” Ther- 
mostat, as designed by 
and produced for 

The Hart Manvfactur- 
ing Company, 

Hartford 1, Connecticut. 


re 


The Intricate Specifications for the Front, too, 
Required Strict Adherence to Closest Tolerances 






To best appreciate the intricacies of exterior 
and interior pattern involved in a thermostat 
base, you must see it as we show it here — before 
the multiple of electrical components take their 
allotted positions. Here, one structurally strong 


piece of molded phenolic with insulating 
Reduced size repro- 
duction — Front face of 
“Diamond HH” Thermostat 
Housing. 


qualities provides; to exacting precision, each 
specified requirement as to holes, recesses, ele- 
vations, slots and wall thicknesses. 

It exemplifies the type of molding in which 
Consolidated excels. Through experience, as pic- 
tured hereon, Consolidated is able to success- 
fully and consistently solve broadly diversified 
industrial problems. We are confident that this 
evidenced know-how can be advantageously 
applied to your particular planning. Our sales 


engineers are readied to serve your inquiry. 


PRODUCT DEVELOPMENT +» MOLD DESIGN MOLD CONSTRUCTION «+ PLUNGE® MOLDING + TRANSFER MOLDING + INJECTION MOLDING + COMPRESSION MOLDING 
Bronches: NEW YORK, 1790 Broodway * CHICAGO, 549 W. Randolph St. + DETROIT, 550 Maccabees Bidg. + CLEVELAND, 46/4 Prospect Av. * BRIDGEPORT, 2/! State Street. 
. 





DECEMBER 1948 167 








WEST VIRGINIA PULP & PAPER COMPANY 


k Avenue. New York. N.Y 35 E. Wacker Drive. Ciicago. Ill 


.. even if you don’t make Garden Tractors 


A Mercury Clutch, installed on the gasoline engine 
powering a garden tractor, makes starting easier 
and permits no-load idling. Just one application 
out of hundreds, from Air Conditioning to Wash- 
ing Machines. On electric motors Mercury Clutches 
reduce starting current demand and afford positive 
protection against damage to motors, blown fuses, 
flickering lights, and fire hazards. Write for your 
copy of the Mercury Catalog and Selection Chart. 
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and grid post as well as heat generated from high fre. 
quency losses. 

To summarize, a structurally sturdy and electrically 
superior power tube triode, for operation air cooled and 
water cooled has been developed to meet the rigid re. 


General Characteristics of New Power Tubes 


Water Cooled 
Filament voltage 110 
Filament current, amp 176 
Amplification factor 
Ip 1.25 amp, E. 100 volts 
Interelectrode capacitances, up} 
Grid-plate 
Grid-filament 
Plate-filament 
D-c plate voltage 
Maximum plate input, watts 
Maximum plate dissipation, watts 
Approximate driving power, watts 470 
D-c grid voltage 680 to 1170 
Maximum d-c plate current, amp a 3.0 
Peak R. F. grid voltage . 1300 to 2130 
Typical Power output, watts 22,500 
Above ratings apply up to 22.5 mc. For operation 
at 45 mc input values should be reduced to one-half 
maximum ratings. 
Air-Cooled Tube 
Same as above with following exceptions: 
Maximum plate dissipation 
Interelectrode capacitances, upf 
Grid-plate 
Grid-filament 
Plate-filament 


quirements of industrial use. Associated accessories 
have been provided to facilitate the user’s needs and in- 
sure optimum tube environment. To date, some two 
hundred have been put into service as oscillator tubes 
in induction heating equipment, with reports showing 
performance satisfactory in all respects. 





Research Progress in 
Dielectric Materials 
(Continued from page 118) 


ture of the atomic structure of the glasses, especially of 
their surfaces. 

Dielectric constant of a glass is the result of electronic 
polarization and atomic polarization, both processes oc- 
curring practically instantaneously. In addition to 
these phenomena, alkali-containing glasses respond to an 
electrical field in a way which can be called “orientation 
polarization.”” This phenomenon is time consuming as 
it consists of the transfer of a sodium ion into an empty 
interstitial position. The ion has to cross a potential 
barrier and this, in combination with the thermal energy 
of the ion, determines the relaxation time of the process. 
In contrast to a crystal the interstitial positions in a 
glass are not equivalent. This difference accounts for 
the great spread in the activation energies of energy 
barriers and consequently of the relaxation times. A 
structural analysis was given of the “anomalous” dielec- 
tric behavior of glasses including charge and discharge 
currents, the phenomenon of charge reversal and of the 
volume change of glasses in an electric field. 

In spite of the rigidity of the glass structure, the ap- 
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| This Terminal Won’t Pull Off 


or Work Loose... 





LOW VOLTAGE MALLORY SWITCH 


The inset at the top of this picture shows how the terminals of 
Mallory 3100 Switches are doubly fastened by a wrap-around 
method which holds them tight and secure against damage and at 
the same time provides them with a smoother contact surfac e. 


What the picture cannot show is that the stator is made of 
low-loss XXX Phenolic especially selected for good insulation 
properties at high humidities . . . that a metal web ‘spaced between 
the terminal contacts improves non-shorting construction . . . that 
terminals and stator together provide an excellent solder shield. 


(E> 


why 
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Small size, of course, is another distinguishing feature of these 
3100 Switches, of which millions have been sold to manufacturers 
of radios, inter-communication systems and test equipment. The 
larger model, shown above, is 1'%6” in diameter and has 18 position 
20° * indexing, embracing one to six circuits. The smaller model, with 





12 position 30° indexing, embracing one to four circuits, is only 114“ in diameter. ASK FOR 
For more details, send for Mallory 3100 SWITCH Engineering Data Folder. A wide ee ee eee 
range of standard stock types is available through convenient Mallory Distributors. Printed on tracing paper to per- 


mit blueprinting, these sectional 
drawings indicate standard and 
optional dimensions—make it 


PR MALLORY &CO Inc. easy for you to order production 
— : samples built to your exact 
fi L j 0 R requirements. 


(ELECTRONIC, INDUSTRIAL and APPLIANCE) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Capacitor Type Induction Motors 


Here is a capacitor type motor that is precision 
built for quiet, smooth performance — accurate 
bearing alignment... perfect rigidity. The Cyclohm 
29 Size is the outstanding value in motors for 
recording, tape pulling, facsimile work and many 
other jobs. Available in non-synchronous, and 
two types of synchronous — reluctance torque 
and hysteresis torque. Capacitor can be used 
either on or alongside motor. Ball bearings or 
sleeve bearings. 1/100 to 1/10 horsepower; various 
speeds, voltages and frequencies available. Write 
today for complete information. 


CYCLOHM MOTOR CORPORATION 
DIVISION HOWARD INDUSTRIES, INC. 
5-17 46th Road, Long Island City 1, N. Y. 
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plication of an external electrical field may cause elec. 
trostriction or in effect a change in volume. The ories 
of this phenomenon can be explained by the displace. 
ment of the alkali ion which, in turn, affect the SiO, 


Table IV—Change in Dielectric Constant 
of Wax Dielectrics During Solidification 























Dielectric constant at 20 C and 10* cycles” 
for potential applied during solidification 


Material l ) 
0 volts | 460 volts |1090 volts | 460 volts 
a-c a-c d-c 

Nitrowax (a mix- 
ture of nitro- 8.6 14.2 14.6 12.7 
dichloro-orth- 
oxylane) 

Halowax (poly- | 
chlorinated 1.8 ae 4 eee 
naphthalene) 

Experimental | 
polychlorinated 1.3 1.6 1.9 4.4 
naphthalene 





Scurce: Bell Telephone Laboratories. 


tetrahedra in the structure and cause an additional dis- 
tortion. The reverse phenomenon has also been ob- 
served, since mechanical stresses can affect the value 
of the dielectric constant of a glass. 
Of particular interest, according to Prof. Weyl, are 
the phenomena connected with the interface between 
| dielectrics and metals. The interaction between these 
two media can be discussed on an atomic basis. The 
ionic substance induces image forces in the metal which, 
being neutral in itself, represents a perfectly polarizable 
medium. A cube face of NaCl, for example, induces 
a checkered electric field in the metal. Such a field 
prevents the electron gas from moving freely. It in- 
troduces potential barriers which cause the metal layer 
to assume semiconductor properties. If the interfacial 
film makes up a considerable fraction of the volume, 
the material may assume a negative temperature coeffi- 
cient of resistance. 

Removal of the dielectric from the metal involves the 
breakage of chemical bonds. Depending on the com- 
position, metal ions may be removed from the metal 
and retained by the glass surface. Such a transfer of 
ions from the metal to the glass is one of the elementary 
| processes causing friction electricity. Recent work on 
the surface chemistry of glass makes it possible, Prot. 
Weyl said, to explain the electric charges observed if 
pieces of glass of identical composition but different 
heat treatment are rubbed together. In connection 
with friction electricity of glasses, it is of interest to 
learn that heavy metal ions in the glass surface de- 
crease the electrical charge on rubbing. 

Wax dielectric materials, known more commonly as 
electrets, were the subject of several papers at the sym- 
| posium on fundamental properties of matter. The com- 

mercial possibilities of these materials, especially in a 

newer version that utilizes plastics instead of waxes, 

have aroused a considerable degree of interest recent 
| ly. (9) After being placed in an electric field while 
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Representative Kopp Indicator Glasses 


Precision grinding of Kopp Glass parts 
OPP GLASS parts fit snugly, transmit colors 
clearly, control distribution of light accurately, 
resist abrasion, shock or thermal shock—and otherwise 
fulfill your requirements—because Kopp takes pains in 
the design, manufacture and inspecting of all products. 


If you want highest quality glass parts for indicator 
lights, beam control, sight glasses, mechanism cases, 
or other service—specify KOPP! 


KOPP GLASS «x. 


SWISSVALE, PA. 
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vou NEED AGASTAT 


Made in two types for direct current operation, and two 
corresponding types for alternating current operation: — 
1. Time delay starts when coil is energized. 
2. Time delay starts when coil is de-energized. 
Time delay from .1 second to 5 or more minutes. Complete data from 
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SNAP TERMINALS 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices Ma- {iii 
chines, Appliances and Equip- Hl 
ment. TT 
The complete terminal consists of two aan 
parts—the base stud (male) which can 

be furnished tapped for 6/32”, 8/32”, 


10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 

Write today for descriptive folder illustrating our complete 
lime of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 
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being subjected to heat these materials become per- 
manently electrically polarized. 

A particularly interesting aspect of this subject Was 
discussed by W. McMahon, Bell Telephone Laborato. 
ries, in a report on the “Influence of Field Duri 
Freezing on the Dielectric Constant of Certain Way. 
Like Dielectrics.” Basis of the investigation reported 
is the phenomenon that the dielectric constant of cer- 
tain polar wax-like dielectrics can be significantly in- 
creased in the solid state by melting these materials 
and then allowing them to solidify in an electric figlg 
The field must be maintained until the wax has solidi. 
fied completely. This increase is permanent so far ag 
is now known, provided the wax is not remelted, 
the wax is again melted and allowed to solidify with 


Table V—Change in Capacity of 


Wax-Impregnated Wound Paper Capacitors 





Capacity in mf at 20 Cand 10° cycles for 
potential applied during solidification 


| ! 


460 
volts 





Impregnant 


0 120 | 

| volts | 

a-C 
g 


280 500 
volts | volts 


volts 


Nitrowax 
Halowax 
Experimental 
polychlorinate 
naphthalene 
Hydrogenated 
castor oil 


| 0.92 | 1.20 


| 0.90 


0.68 0.89 


0.99 


Source: Bell Telephone Laboratories. 





out an impressed field the dielectric constant reverts 
to its original value. The materials involved found a 
practical use as capacitor impregnants. 

Data were presented (Table IV) showing increases 
in dielectric constant of the several materials under 
such conditions. The test procedure was as follows: 
The waxes were melted and placed in a fixed plate cell 
having a spacing between electrodes of about 1 mm. For 
the initial measurements they were allowed to solidify 
with no field applied. After the dielectric constant was 
measured, the waxes were again melted and _ potential 
was applied to the electrodes of the cell while the wax 
solidified. 

Tests were also conducted to determine the capacity 
of wound paper capacitors impregnated with these 
waxes and the results (Table V) indicated that the 
capacity was affected in a similar manner. Examina- 
tion of both tables will indicate that the a-c fields are 
more effective in increasing the dielectric constant than 
the d-c fields. This was especially evident in the case 
of the paper capacitors. It was explained that this is 
apparently due to the more homogeneous field obtained 
with alternating current and to the comparative absence 
of ionic polarization. Moreover, in paper units the wax 
impregnant is under less potential stress than the paper 
because its resistance is much less than that of paper. 

A theoretical explanation applicable to Nitrowax as 
a specific example of the effect of increasing the dielec- 
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From the pouring of the melt—and through the 
expert processing to the finished product—the skill 
of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances 


WILBUR B. DRIVER COMPANY 
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Goliath isnt HALF the man 


Lil Joe is ! 


WE'VE got a point to make... and we were afraid 

you might pass over this ad if we used a graph or 
a chart. So we cooked up Goliath and L’il Joe to 
do the job. 

To begin with . . . both of these lads are sitting 
on “raw materials”. L’il Joe is sitting on PLASTICS. 
He represents the amount of labor required to mold 
plastics. Altho you can see that he uses a lot of 
material (raw plastic), he molds thousands of du- 
plicate pieces from a single mold. And there are very 
few finishing touches (extra man hours) needed to 
complete the job. 

Next, take Goliath. He represents a lot of labor 
(man hours) needed to produce pieces from other 
raw materials. Sure . .. he doesn’t use much raw 
material, and it may be cheaper . . . but think of 
all the extra drilling, tapping, filing, painting and 
machining of all sorts to produce your product! 

NOW ... notice that L’il Joe’s height (including 
the BIG pile of raw plastic he’s squatting on) does 
not come as high as Goliath’s (including the LITTLE 
pile of other raw materials he’s sitting on). CATCH? 

Yep, you're right! They both represent the COST 
TO YOU of combined Labor-and-Materials that go 
into your finished product. 


(P. S. We think the idea of putting Goliath and L’il Joe up 
there was a cute idea. But . . . maybe we shoulda used a 
graph instead. What do YOU think?) 


THE BOONTON MOLDING COMPANY 


pono 


MOLDERS OF MOST PLASTICS BY MOST METHODS 


Boonton 6, N. J. 
Boonton 8-2020 
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tric constant of the wax dielectrics by applying a field 
during the solidification period was given as follows. 
The molecules of this wax are disk-like in shape with 
the dipoles in the plane of the disk. It is believed tha 
they are capable of rotating readily in the solid state 
about an axis perpendicular to the plane of the disk byt 
much less readily about other axes. This partial re 
striction in rotation would give rise to large differences 
in polarizability of the molecules in different directions, 
and it is thought that an electric field tends to orient 
crystallites of the wax in the direction of highest 
polarizability. This would result in an increase in qj- 
electric constant measured in the same direction as the 
applied field. On the other hand, paper appears to 
orient the crystallites in the direction of lowest polariz- 
ability which results in the wax exhibiting a lower dj- 
electric constant in paper capacitors than in a fixed plate 
cell when no field is applied. 

Practical engineering possibilities of these materials 
lie in the direction of weight- and space-reduction in the 
design of capacitors, and in similar applications. Dur- 
ing the discussion period the question of reproducibility 
of results was raised. It was inferred that with certain 
materials the results were fairly reproducible in the 
same type of unit and subject, obviously, to control in 
material variation. 


High-Frequency Measurements 


As already indicated at the beginning of the article, 
keynote of the conference was perhaps struck by the 
papers on high-frequency dielectric measurements, and 
on other special-purpose test apparatus. Much of the 
discussion involved mathematical circuit analysis, but 
space will permit reference to two presentations: 

John L. Dalke, of the Central Radio Propagation 
Laboratory of the National Bureau of Standards, 
described the work of the laboratories’ high frequency 
section. This involves precision tests in the 10-kc to 
300-mc frequency range in which both bridge and 
resonance methods are used. (See Fig. 1, page 113.) 
Most measurements up to 300 kc are made with either 
a type 716C General Radio capacitance bridge or a 
Western Electric impedance bridge. At higher fre- 
quencies, resonant circuits are used which become re- 
entrant cavities at 50 mc and above. (The bridge method 
will be extended to several megacycles as soon as con- 
veniently possible. ) 

Four plug-in electrode systems with movable elec- 
trodes suitably calibrated are used in both bridge and 
resonance apparatus. Electrodes are 2 in. diam and 
can be used up to 100 mc. Movable electrode is con- 
trolled by a micrometer head to which a large dial has 
been added. ASTM Standard D150-47T procedures 
are used. Dial readings are calibrated in terms of the 
capacitance between the electrodes. Dielectric constant 
can thus be determined by differences from the dial 
readings independent of the calibration of either a bridge 
or resonant circuit. Power factor is determined from 
the bridge readings or from the width of the resonance 
curve in the case of the resonance devices. Detectors 
are sensitive to power factor changes smaller than 
0.0002. A conductance substitution method using cali- 
brated diodes for the substitution element is under 
consideration. 

A MIT type re-entrant cavity has been constructed 
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Experienced buyers 
look at the Pedigree 


buyers oF baxes Too 


THE COCKER SPANIEL, American member of a family that traces back to the 
14th century, is still a great favorite with sportsmen. Cockers are said to be 
so named because they were first used in hunting woodcocks. Affectionate and 
merry, they are perfect family pets. 





FOR ASSURANCE OF Quality the forest to the finishing room, is handled by 
s trained personnel in the largest Kraft pulp-to- 
FOR ASSURANCE OF Service container plant in the world. 


e o It symbolizes seventy-five years of leadership 

FOR ASSURANCE OF Far ae YCE in designing, engineering and producing paper 
packages... plus long experience as one of the na- 

OST corrugated containers look alike. But  tion’s larger producers of Kraft container board. 


the difference shows up in performance. You can rely on Union shield-marked boxes to 


The famous Union shield trade-mark is your _ give you quality and service at a fair price—not 
assurance that every step in making the box,from _ only this year but for years to come! 


UNION Corrugated Contai 


UNION BAG & Poper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
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verly-Hautz All Steel adjustable 

motor slide bases are manufactured to fit NEMA 

standard motor frame sizes 203 to 505. Other 
sizes can be made to specification. 

Each Overly-Hautz motor base is shipped 

ready for installation including cadmium plated 


bolts for mounting motor. 












for tests at 50 and 100 mc. Two doubly Te-entrant 
fixed cavities as developed by Westinghouse have been 
made to cover the range from 150 to 300 me and above 
The latter two cavities can be used only at frequencies 
determined by the geometry and material of the speci- 
men. It is planned to remedy this by construct 
tunable cavities. The 50- to 100-me cavity has ty 
auxiliary capacitors and thus can be used at specified 
frequencies. The cavity techniques are similar to those 
used with the plug-in electrode systems described. The 
50- to 100-me cavity has electrodes of 2 in. diam, while 
the other two have 1™% in. electrodes and 1-ip, elec. 
trodes, respectively. 

The 50-100 me cavity and one of the plug-in systems 
are suitably designed for thermostating the specimen 
while under test. With the facilities on hand, the dj. 
electric parameters can be measured as a function of 
temperature over the range —10 C to +100 C at fre 
quencies of 100 mc and below. This temperature range 
is to be increased and the frequency range extended, 
All apparatus constructed up to now has been for 
measurements on solids. Cells and electrodes for 
liquids and gases are contemplated. 

Accuracies of the order of +1 per cent for the qd. 
electric constant and +5 per cent for the power factor 
are now obtained with the apparatus described. Im 
provements are expected by use of better micrometer 
heads and r-f bridges. Specimens should preferably he 
the same diameter as the electrodes or smaller for best 
results. 


Testing by Electrographic Printing Methods 


Testing of varnished insulating fabrics and_ papers 
by an electrographic printing method was described by 
Prof. Max Kronstein of the Research Division, College 
of Engineering, New York University. 

This method is used to detect actual defects as well 
as areas of low resistance to the penetration of moisture 
on certain coated insulating materials and also to make 
it possible to retain a permanent record of the charac- 
teristics of these materials. It is essentially a modif- 
cation of an electrographic printing method previously 
applied to testing film of organic coatings on metal. (10) 

Applied to coated insulating materials, especially fab- 
rics and papers, photographic imbibition paper or dye- 
transfer paper is immersed for 30 min in a solution of 
an electrolyte, such as a 5 per cent solution of potassium 
nitrate. Blotting paper, cut to the dimensions of the 
photographic paper, is also immersed in the same solu- 
tion. Hydraulic laboratory. press is used to remove the 
surplus moisture after papers are withdrawn from the 
solution, care being taken to retain enough electrolyte in 
the glossy layer of the photographic paper. 

Glossy side of the photographic paper is then im- 
mediately laid on the insulating material which is to be 
tested with the pressed-out blotting paper laid over it. 
Exposed side of the insulating material is set on a 
metal surface (steel, copper, cadmium, etc.), and this 
whole set-up is laid between two Neoprene or otherwise 
insulated aluminum or platinum electrode plates and 1s 
then subjected to a specified pressure of, for instance, 
1500 Ib psi in a laboratory press (see page 117). A po- 
tential of 4 to 9 volts is then impressed for 10-20 sec. 
The charge is so directed that ions from the metal 
underneath the material being tested migrate through 
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If you are designing equipment 
that calls for the use of electric 
motors to operate on 27-volt, d.c. current, be sure to get 
full information on Pesco’s great series of six co-ordinated 
frame sizes. There is no more efficient motor made for 
such uses as operating fans on passenger busses, for 
feathering aircraft propellers, for opening and closing rail- 
road car doors, for operating bilge pumps on boats, for 
electric lift trucks, for refrigeration units on trucks, and 
countless other similar uses. 
The Pesco electric motor illustrated above is No. 5 in 
the series. This motor develops 5 HP at 6500 r.p.m. and 
is a compound wound, open ventilated model built for 


continuous duty at efficiencies up to 80 per cent. It is 
434 inches in diameter and 101% inches long. Light in 
weight, it tips the scales at only 2114 pounds. It can be 
furnished in several other types . . . open ventilated with 
external fan, totally enclosed with finned housing, or totally 
enclosed with external fan... to meet your requirements. 

Pesco electrical engineers will gladly help you in 
adapting any of Pesco’s six co-ordinated frame size elec~ 
tric motors to meet the specific requirements of the equip- 
ment you are designing. If you wish, one of our engineers 
will gladly call on you to discuss applications of Pesco 
motors with you. For further information, write Dept. 8-7 


for Bulletin No. 121. 
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for tests at 50 and 100 mc. Two doubly re-entrant 
fixed cavities as developed by Westinghouse have been 
| made to cover the range from 150 to 300 me and above 

The latter two cavities can be used only at frequencies 
determined by the geometry and material of the speci- 
men. It is planned to remedy this by constructin 

tunable cavities. The 50- to 100-me cavity has two 
auxiliary capacitors and thus can be used at specified 
| frequencies. The cavity techniques are similar to those 
used with the plug-in electrode systems described. The 
50- to 100-me cavity has electrodes of 2 in. diam, while 
the other two have 1% in. electrodes and 1-in, elgg. 
trodes, respectively. 

The 50-100 me cavity and one of the plug-in systems 
are suitably designed for thermostating the specimen 
while under test. With the facilities on hand, the qd. 
electric parameters can be measured as a function of 
temperature over the range —10 C to +100 C at fre 
quencies of 100 mc and below. This temperature range 
is to be increased and the frequency range extended, 
All apparatus constructed up to now has been for 
measurements on solids. Cells and electrodes for 
liquids and gases are contemplated. 

Accuracies of the order of +1 per cent for the d. 
electric constant and £5 per cent for the power factor | 
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are now obtained with the apparatus described. Im 
provements are expected by use of better micrometer 
heads and r-f bridges. Specimens should preferably hg 
the same diameter as the electrodes or smaller for beg 
results. 











Testing by Electrographic Printing Methods 


Testing of varnished insulating fabrics and_ papers 
by an electrographic printing method was described by 
Prof. Max Kronstein of the Research Division, College 
of Engineering, New York University. 
| This method is used to detect actual defects as well 
as areas of low resistance to the penetration of moisture 
on certain coated insulating materials and also to make 
it possible to retain a permanent record of the charac- 
teristics of these materials. It is essentially a modif- 
| cation of an electrographic printing method previously 
| applied to testing film of organic coatings on metal. (10) 
: Applied to coated insulating materials, especially fab- 

verly-Hautz All Steel adjustable | rics and papers, photographic imbibition paper or dye- 
motor slide bases are manufactured to fit NEMA | transfer paper is immersed for 30 min in a solution of 
| an electrolyte, such as a 5 per cent solution of potassium 
| 





















standard motor frame sizes 203 to 505. Other 





nitrate. Blotting paper, cut to the dimensions of the 
sizes can be made to specification. | photographic paper, is also immersed in the same solt- 
Each Overly-Hautz motor base is shipped | tion. Hydraulic laboratory. press is used to remove the 
| surplus moisture after papers are withdrawn from the 
| solution, care being taken to retain enough electrolyte in 
bolts for mounting motor. the glossy layer of the photographic paper. 
| 








ready for installation including cadmium plated 







Glossy side of the photographic paper is then im 
mediately laid on the insulating material which is to be 
tested with the pressed-out blotting paper laid over it 
Exposed side of the insulating material is set ona 
metal surface (steel, copper, cadmium, etc.), and this 
whole set-up is laid between two Neoprene or otherwis 
insulated aluminum or platinum electrode plates and 
then subjected to a specified pressure of, for instance, 
1500 Ib psi in a laboratory press (see page 117). Apt 
| tential of 4 to 9 volts is then impressed for 10-20 see. 
| The charge is so directed that ions from the metal 
| underneath the material being tested migrate through 
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If you are designing equipment 
that calls for the use of electric 
motors to operate on 27-volt, d.c. current, be sure to get 
full information on Pesco’s great series of six co-ordinated 
frame sizes. There is no more efficient motor made for 
such uses as operating fans on passenger busses, for 
feathering aircraft propellers, for opening and closing rail- 
road car doors, for operating bilge pumps on boats, for 
electric lift trucks, for refrigeration units on trucks, and 
countless other similar uses. 
The Pesco electric motor illustrated above is No. 5 in 
the series. This motor develops 5 HP at 6500 r.p.m. and 
is a compound wound, open ventilated model built for 
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continuous duty at efficiencies up to 80 per cent. It is 
434 inches in diameter and 101% inches long. Light in 
weight, it tips the scales at only 2114 pounds. It can be 
furnished in several other types . . . open ventilated with 
external fan, totally enclosed with finned housing, or totally 
enclosed with external fan ...to meet your requirements. 

Pesco electrical engineers will gladly help you in 
adapting any of Pesco’s six co-ordinated frame size elec~ 
tric motors to meet the specific requirements of the equip- 
ment you are designing. If you wish, one of our engineers 
will gladly call on you to discuss applications of Pesco 


motors with you. For further information, write Dept. 8-7 
for Bulletin No. 121. 
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Kester ““RESIN-FIVE”’ Core Solder 


Now, a new flux for cored solder. Kester’s 
“Resin-Five” is more active more 
efficient more stable than any 
rosin flux and yet is non-corrosive — 
non-conductive. For complete information 
contact Kester’s Technical Department. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 
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Factories Also at 
Newark, New Jersey @ Brantford, Canada 












Economical protection 


1. Provides positive 
protection against 
hazards of incor- 
rect paralleling of 
AC generators. 


2. Automatically controls cir- 
cuit breaker closure when 
generator frequency, voltage 
and phase are correct, elimi- 
nating possibility of undue 
strain on electrical equipment. 
Only one Burlington Synchro- 
nizer required regardless of 
number of generating units. 


3. Inquiries for com- 
plete information and 
engineering services 
solicited. 







Dept. D128 
Burlington, lowa 
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the material, wherever the perm ability of the materia] 
permits, and are deposited in the pores of the phot 

graphic paper. To detect fields or points of progressing 
permeation, the test is repeated at 10-min, intervals 

Final step is to make the presence of the ions appar- 
ent by immersing the photographic paper in a suitable 
solution. Presence of the metal ions then becomes 
visible as color spots or color areas. Tests can be ea 
bined with exposure tests, as for instance a two weeks’ 
exposure to salt fog at 80 F. 

Combined heat aging for 150-180 hr at 135 ¢ with 
additional bending, folding, or flexure tests and electro. 
graphic printing tests show interesting differences in the 
behavior of various types and thicknesses of varnished 
fabrics such as cotton, rayon, nylon, glass-fiber cloth, 
etc. Similar tests on varnished papers such as vellow 
rope, black rope, asbestos, etc., were based on an aging 
temperature of 50 C for 240 hr. r 

The work of Prof. Kronstein and his associates js 
part ofa pre ject sponsored by the U. S. Signal Corps 
Engineering Laboratories at Fort Monmouth, N, J, 

Synthetic mica came in for a rather controversial ses. 
sion led off by a paper, “Status of Synthetic Mica,” by 
M. D. Heyman, Integrated Mica Corporation. Mr. 
Heyman discussed reported German wartime develop- 
ments in this field, but was rather critical of the in- 
sufficient data available in the various reports of the 
technical intelligence teams of the armed services, 

The speaker also felt that there was lack of sufficient 
data in the recent announcement of the Office of Naval 
Research (11) that synthetic mica was in pilot plant 
production by the Bureau of Mines’ Electrotechnical 
Laboratory at Norris, Tenn. A spokesman for the Of- 
fice of Naval Research said that a complete report on 
progress in synthetic mica in this country, including 
specific data, is being readied for early release. It was 
indicated that the ONR was optimistic on commercial 
prospects. 

In the open discussion, it was generally agreed that 
the strategic consideration involving this synthetic ma- 
terial would have to be weighed as against initial higher 
costs. The ultimum objective according to several 
speakers was the practical possibility of synthesizing 
large flat sheets of even thickness. 


Acknowledgments 
The cooperation of the officers of the Conference 
on Electrical Insulation and of the individual authors 
of the various cited herein is gratefully 


acknowledged. 


papers 


Cited References 

(1) “Navy’s Electrical Insulation Program Moves 
Ahead,” Alex. E. Javitz, November 1948 ELEcTRICAL 
MANUFACTURING, p. 88. 

(2) “Dielectric Trends in 1947,’ A. H. Shar- 
baugh, page vi, Digest of Literature on Dielectrics, 
Vol. XI, 1947, Committee on Chemistry and Physics, 
Conference on Electrical Insulation, National Re- 
search Council, Washington 25, D. C. 

(3) “New Directions in Electrical Insulation Re- 
search,” November 1947 E_ectricAL MANUFACTUR- 
ING, p. 79. 

(4) Annual Report 1947 Conference on Electrical 
Insulation, published by the Division ef Engineering 
and Industrial Research, National Research Council. 

(5) “Transformer Size and Weight Reduced with 


ELECTRICAL MANUFACTURING 





a + ne ener 





= ee oe 





AIR CONDITIONING 
EQUIPMENT 
















CHECK THESE FEATURES OF 
THE NEW DELCO MOTOR 


Jf The inner and outer races 
of the ball bearing on the 
end epposite the drive end 
are locked to give maxi- 
mum thrust capacity. 


Polyphase motors have 
double squirrel cage rotors; 
die cast aluminum con- 
ductor bars and end rings. 


Close tolerance air gap 
between rotor and stator. 


af Main frames, end frames of 
rigid cast iron construction. 


Extended accessible mount- 
ing feet cast as unit with 
main frame. 


a/ Single phase available from 
1 h.p. through 5 h.p. and 
polyphase available from 
1 h.p. through 7% h.p. 
1800 R.P.M. 
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NEW DELCO MOTORS 


FOR REFRIGERATION AND 
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Developed especially for compressor service, this new line 
of Compressor Duty Motors by Delco embodies everything 
needed to assure long, dependable operation in air condi- 
tioning and refrigeration equipment. 


The new Delco Compressor Duty Motors are quiet and 
smooth-running. They’re compact, self-ventilated, thor- 
oughly insulated. The rugged cast iron frame permanently 
protects the inner working parts. The double shielded 
ball bearings are provided with ample lubrication. 


These are just a few of the reasons why this new Delco 
line will do a better job of powering your compressors. For 
the full story of their value and quality, write to Delco 
Products, Dayton, Ohio, or our nearest Sales Office. 


i» DELCO MOTORS 
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For greater strength, icicle 
Porcelain Enamel for 

Electrically Operated Products 

(Continued from page 103) 


spiral winding 


Heavy heat - treated 









compression 







time providing excellent insulating and heat-radiating 
qualities. Terminal connections on the tubular type of 
resistor consist of metal bands which hold the resistance 








Swaged tube ends, 


securely locked 


impregnation of 





complete assembly 


offect 


Lower moisture absorption 





Dependable insulation 





Closer sizing 
Room for larger gauge, or more wire same gauge in winding area 






Weight saving 





| 


Space saving 


To Your Specifications 





Let us make up samples for you in dielectric 


| 
kraft, fish paper, cellulose acetate, or combina- @&S 
tions, Round (cut round bobbin), Square (cut 






square bobbin), Rectangular (cut rectangular) 


—any coil shape. 





Also mfrs. dielectric paper 
tubes all forms, any 
length, (D or OD. Ask 
for new Mandrel List— 


+ 


Electric iron hoods are finished in one-coat porcelain 
enamel for heat resistance. Colors available include 


many new sizes. dark shades of blue, green, gray and brown. 





| 
PRECISION PAPER TUBE CO. | element in place and provide a means of connection. 


2035 W. CHARLESTON STREET, CHICAGO 47, ILLINOIS Thermal expansion characteristics of the terminals are 
PLANT No. 2, 79 CHAPEL STREET, HARTFORD, CONN. carefully selected in order to prevent cracking of the 
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ee will probably never have to concern 
yourself with the design or production of a 
casting as large as this housing for a chewing 
gum vendor (the size is given on the tag at the 
top). This unusual zinc die casting serves, 
however, to emphasize the versatility of this 
metal and method of production. 


The problem was to produce a housing 
whieh would meet the requirements of size and 
strength and still offer an attractive appear- 
ance to stimulate the sale of chewing gum. The 
dimensions and physical characteristics on the 
tag above, coupled with the obviously smart 
styling, could not be achieved—in a one-piece 
design and at comparable cost—by any other 
fabrication process. The smooth as-cast sur- 
faces of the housing are easily finished with a 
gleaming red enamel. 


This vendor is just one of many successful 
products designed for zinc die casting in the 
field of business machines. Typical applica- 
tions in other major industries will be covered 
in future advertisements in these pages. 





another 
successful product 
’ designed for 
| ZINC DIE CASTING 






SEND FOR THIS BOOKLET ® 





A new booklet—just off the 
press—has 64 pages of photo- 
graphs depicting zinc die 
castings in the assembly of 
a wide variety of products in 
many fields. Send for your 
copy today! 


FOR DIE CASTING ALLOYS 





THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


The Research aan done, the Alloys were developed, and most Die Castings are based on 
oe " 99.99 + Ze. y 
ie 10 R Ss e ad & A D : Ss p & Cc IA L ( uniform duality ) ZI N 
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ELECTRONIC 


LINE VOLTAGE %#% 


ae ’ 


Rear View 


STABILINE Type IE 


The Senesine Electric STABILINE Auto- 
matic Voltage Regulator acts as a sentry— 
always “on duty” to maintain a constant 
voltage to electrical apparatus. Type IE, an 
all-electronic regulator, acts instantaneously 
to keep delivered voltage to within —0.1 
volts of the preset value, regardless of line 
variations. STABILINE Type IE will hold 
the output to within +0.15 volts for any 
load current change or load power factor 
change from lagging .5 to leading .9. 
Waveform distortion never exceeds 3 per- 
cent — a negligible error not recognized 


in instrument readings. 


Bulletin 547 gives you information on this 
and other Superior Electric voltage control 


equipment. Write for your copy today. 


1312 Meadow Street, Bristol, Connecticut 


ae 


rue SUPERIOR ELECTRIC ‘co, 2 & 


BRiSTOL, CONNECTICUT 





eds 


POWERSTAT VARIABLE TRANSFORMERS © VOLIEOX A-C POWER SUPPLY © STABILINE VOLTAGE REGHLATORS 
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porcelain enamel. These resistors are capable of wit} 
standing severe mechanical and heat shock. . 

Extensive experimental work has been reported i 
the development of suitable coatings for wire-wound 
electrical resistors of the type used in Army and Nay 
communication equipment, and a number of Porcelain 
enamels formulated for such coatings have produced 
satisfactory results. During the war, porcelain ename} 
resistors played an important role in a variety of elec. 
trical apparatus,’ such as the degaussing equipment 
installed aboard naval vessels as a protection against 
magnetic mines, and in controls for the training and 
elevation of guns 40-mm. up to 16-in. 

One-Coat Colors. As a result of recent progress jp 
the development of porcelain enamel colors, one-coat 
dark colors (blues, greens, grays, and browns) are now 
being produced by direct application to sheet steel base. 
These colors, which can be grained or stippled for 
heightened effect, develop good bond, excellent gloss 
and satisfactory surface characteristics. Their suitabilj- 
ty for electric transformer cases has been mentioned, 
and one-coat colors may also be advantageously used on 
such items as electric iron hoods, space heaters and 
oven liners. 

Electrical designers are working closely with ceramic 
engineers toward a better understanding of porcelain 
enamel values, both actual and potential, with the result 
that significant achievements are steadily being realized 
in the design and performance of industrial as well as 
domestic electrical products. 
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They Help You Solve Your Problems! 


High starting torque, high operating 
speed; adaptability to speed control—to 
these inherent characteristics of series 
motors Robbins & Myers has added 
many performance advantages. New, com- 
pletely redesigned R & M universal 
motors, from 1/100to 1/3 horsepower, 
are ready now for powering your small 
equipment. 


BETTER, INSIDE AND OUT 


From their dynamically balanced arma- 
tures to their rigid, welded-steel shells, 
nothing has been slighted. Commuta- 
tion, brushes, bearings, insulation, and 
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ventilation all represent true progress— 
progress backed by the competence born 
of long, successful experience. 


STANDARD TYPES—AND “SPECIALS,” TOO 


In the four frame sizes, there’s the right 
motor for every need—sleeve or ball- 
bearing; fixed rotation or reversible; 
open or totally enclosed; standard or 
special ratings ... and a welcome variety 
of housing types and end-heads. 


YOURS FOR THE ASKING 


We'll be glad to send you literature on 
these new motors. And, if you would 
like to have R & M sit in on a discussion 
of powering improvements—that’s yours 
for the asking, too. Address Robbins & 
Myers, Inc., Motor Div., Dept. C-128, 
Springfield 99, Ohio. . 


MOTORS 


STANDARD PAD BASE 


STANDARD LOW BASE 
(Also “Medium” and “High” Types) 


HUB MOUNTING 


€ 


FACE MOUNTING 


&. 


FLANGE MOUNTING 
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Littelfuse Makes Headline News 
with “In-Line” Fuse Retainer 


Littelfuse’s latest development: the “‘in- 
line” fuse retainer for fingertip ease in 
fusing. Precisely molded of high im- 
bakelite and designed primarily 
‘or low voltage applications: car radios, 
heaters, spot lights and other automotive 
trouble spots where a fool-proof easy- 
to-handle fuse installation is desired. 
The strongly spring-locked retainer 
cpens with a “push-and-twist” of the 
finger tips. Inside, the fuse rests 
against knife-edged, cup contacts that 
assure greatest degree of contact with 
lowest voltage drop. Doubled wall 
thickness at juncture of shoulder and 
lower body. on Peo, 


LITTELFUSE 


The Littelfuse ‘‘in- 
line’ retainer is 
available in a 
variety of har- 
nesses to fit your 
own specifica- 
tiens. Larger 
opening at either 
end uses up to 
#12 standard 
automotive wire. 
Available for all 
standard automo- 
tive fuse sizes. 
Retainer may be 
had with or with- 
out wire leads 
and terminals, 
with or without 


Qreeoporaled 


4761 N. RAVENSWOOD AVE., CHICAGO 40, U. S. A. 
MITE-T-LITE © SWITCH-LITE © IGNITION FRITZ © NEON INDICATORS 
SWITCHES © CIRCUIT BREAKERS « FUSES , MOUNTINGS AND ACCESSORIES 
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| those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coll forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 
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sion” by J. E. Hansen, Enamelist, Vol. 24 No. 6, 
1947, page 4. 

"2 “How to Choose the Correct Type of Porcelain 
Enamel for Specific Applications” by J. E. Hansen, 
Porcelain Enamel Institute, Ninth Annual Forum 
Proceedinas, 1947, page 8. Also in Products Fin- 
ishina, Vol 12 No. 4, 1948, page 28. 

“Production of Range Platforms—Cover Coat 
Enamel Direct to Steel” by J. B. Simons, Finish, 
Vol 5 No. 4, 1948, page 36. 

44 “An Alkali-Resistance Test for Porcelain Enamels” 
by E. Skillicorn and J. E. Hansen, Enamelist, 
Vol 24 No. 7, 1947, page 16. 

'S Finish, Vol 4 No. 8, 1947, page 44. 

6 “7300 F Porcelain Enamel: a Bearing Material 
for Switch Plates,” Better Enameling, Vol. 18 No.7, 
1947, page 8. 

‘7 “Porcelain Enamel in the Production of Electric 
Signs” by H. B. Link, Finish, Vol 5 No. 1, 1948, 
page 27. 

‘8 “Ceramic Coatings for High-Temperature Protec- 
tion of Steel” by W. N. Harrison and _ others, 
National Bureau of Standards Research Paper 1773, 
March 1942. 

'9“Resistors for Power Applications” by H. R. 
Littlejohn, Jr., Electrical South, November and 
December 1946. 

50 Coatings for Wire-Wound Resistors” by Edward 
Marbarker, American Ceramic Society Journal, 
Vol 28 No. 12, 1945, page 329. 

51 “Resistors Must Resist Many Factors” by H. F. 
Littlejohn, Jr., Inco, Vol 21 No. 1, Winter edition 
1946-47, page 5. 
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eo . av ) of their advan- 
tages of special application, 
high efficiency and exact- 

Series universal motor 


ing manuifact ure, Lamb , eee _ z . . : = bE soo 
ator wstth eticient | Electric Motors complement _ and sewing machines. 
spur gear spee * 

reducer. 














Universal motor, with 
shaft carried on double 
row ball bearings; de- 
veloped for use as a 
high-speed grinder. 


~~ Compactly designed 
= motor developed for 
metering pump and 
~— special instrument 
an ce. 








this small sturdy 
motor can be readily 
adapted to a wide 
range of industrial 
applications. 


Base-mounted, explo- 
sien-proof aircraft 
geared fuel transfer 
pump motor. 
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IMPLEX 
ee ee 
AND CUTTERS 


° CLEAN CUTTING 
* PRECISION STRIPPING 
















* FAST WORKING 
¢ EASY OPERATING 


, The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to 34” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 
stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 
Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
‘ TOOLS * DIES * STAMPINGS * SPADE BOLTS 


2136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
ps RR Cm TMA ASSORTED AN 





SPRING - HINGED 
CONTACT ARM 


For uniform, unchange- 
able contact pressure. 
Ask for literature. 


REX RHEOSTAT CO. 


BALDWIN ,L. I. N.Y. 
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@ @ Adherence Meter Developed 
For Porcelain Enamel Finishes 

To provide an objective method of rating the adher 
ence of porcelain enamels to the base metal, the new 
adherence meter shown here was developed at the Na- 





Adherence meter developed at National Bureau of 
Standards provides an index of adherence for porcelain 
enamel finishes. 


tional Bureau of Standards by the Porcelain Enamel 
Institute Research Associateship. 

Sample plates of porcelain enameled steel to be tested 
are mechanically deformed to induce separation of the 
enamel-metal bond over a restricted area. The contact 
head of the adherence meter, bearing 169 needle-like 
probes, is placed in contact over the deformed area, 
Each needle which touches base metal makes contact, 
and the number of needles in contact is shown on the 
instrument dial. The new instrument is sturdy, compact 
and readily portable. It has been adopted by the Insti- 
tute as standard for testing adherence, and will be help- 
ful in developing new and improved coatings. 


Fail-Safe Operation of 
Electronic Control Circuits 
(Continued from page 126) 





potentiometer control. Opening of the potentiometer 
arm would, therefore, remove the a-c in-phase bias volt- 
age from the control grid. Because this grid voltage 
must be positive in order to obtain tube conduction, its 
removal results in fail-safe operation. 

When the value of the grid resistor can be less than 
about 5000 ohms, a fail-safe condition results when the 
grid is shorted to the anode because a low impedance 
shunts the thyratron and insufficient d-c current 1s 
available to operate the relay. The occurrence of this 
particular fault, however, is not very likely since the 
anode lead of the RCA-2D21 tube is shielded with a 
small ceramic sleeve which insulates the anode from 
other elements outside of the tube structure. Within 
the tube structure, it is impossible for the control grid 
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Harnessing 100 Horses for a 


) 


This giant 1,600-ton Ajax solid frame Forging Press 
produces highly accurate differential ring gear blanks 
and many other types of multi-stage forgings. 
9 V-Belts transmit the power from a 100-h. p. motor. 


e extra strength © 
sed Rayon © 
streng 


V-Belts have th 
ecially proces 
ch, maximum 
write today 


Dayton 


d 
All standar ‘Dayton's sP 


i ds.. 
Fortified Cor De 

| make possible minimum ~ 
| life! For the complete story, 


Transmitting the power from a 100-h. p. motor to 
) the flywheel of this forging press is a perfect exam- 
ple of the superiority of Dayton V-Belt Drives. 
Here, maximum drive efficiency, rapid re-acceler- 
ation after flywheel slowdown, continuous opera- 
tion and compactness of the drive are advantages 
the designer desires. 
a And he gains them all with Dayton V-Belt Drives. 
First, Dayton V-Belts are the most efficient method 
, of transmitting power known. They withstand the 
stresses and strain of sudden starts, stops and shock 
loads. They transmit full power, fast. They flex 
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around the pulley easily, without heating. And 
they save space by permitting the use of shorter 
centers, smaller pulleys. 

Made with super-strength Raytex Fortified Cords, 
Dayton V-Belts offer minimum stretch, maximum 
strength, longer life. They are unaffected by oil, 
heat or abrasive conditions. No matter what your 
power transmission problem, there is a Dayton 
V-Belt Drive that will solve it perfectly. Dayton 
Power Transmission Specialists stand ready to help 
you at any time. Write or phone The Dayton Rubber 
Company, Dayton 1, Ohio, today. 





IN NATURAL AND SYNTHETIC RUBBER 


TIME 






a ee of 
CONTROL in Industrs 


SHOES FITTED BY X-RAY 
... Another Application of Cramer Timers 


The compact, easy-to-operate 
Primex X-Ray Shoe Fitter shows at 
a glance the relationship of foot 
to shoe . . . permits the customer 
to see with his own eyes that he 
has been properly fitted. This 
convenient device eliminates 
doubt about the salesman’s rec- 
ommendations, reduces the fre- 
quency of returned goods be- 
cause of misfitting. 

The Primex is equipped 
with a Cramer CF2 Cycle 
Timer that controls the 
length of operation of the 
X-Ray unit . . . prevents Ny : 
overexposure of the cus- - 
tomer . . . makes it impossi- \a ba 
ble for the tube to be left Y <3 
burning, an important bow 
factor in prolonging tube life. Driven by a Cramer Synchro- 
nous Motor, the CF2 Timer performs this vital function with the 
same accuracy and dependability that is built into all Cramer 
time and control devices. 


ANOTHER VERSATILE CRAMER CYCLE TIMER 


— Type VF — controlled by a Cramer 
Synchronous Motor, consists of multi- 
contact open blade contacts that 
alternately open.and close circuits in 
accordance with a pre-set program. 
| It is adapted to a wide range of appli- 
a = cations . . . hair-waving equipment, 
drink dispensing machines, commercial glass washing 
machines, etc. 











A Widely Used Cramer Device 
TYPE SX SYNCHRONOUS MOTOR 






This compact precision-built perma- 
nent magnet type motor is a superior 
power plant for time control instru- 
ments requiring constant speed at a 
given frequency. For complete infor- 
mation, write for Bulletin 10B. 







iF THE PERFORMANCE OF YOUR PRODUCT 
DEPENDS ON PRECISION TIMING, CONSULT ... 
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to touch the anode without first touching the shield grid 
If it is desirable to have a higher impedance in the 
control grid circuit and still retain a fail-safe condition 
n case of a short-circuit between control grid and 
anode, a cathode-follower type of circuit should be 
utilized between the input source and the thyratron 
When any extra components are added to a simple 
circuit such as that of Fig. 5, it is necessary, of course 
to be sure that the added items do not alter the circuit 
in such a way that its fail-safe features are cancelled. 
Although it is possible to protect circuits for single 
faults, a double combination of faults will in some cases 
prevent fail-safe operation. However, if good design 
principles are utilized and high quality components used, 
two or more faults occurring at precisely the same in- 
stant are very unlikely. Because complete fail-safe con- 
ditions may not be required for many applications, the 
designer should first determine what degree of fail-safe 
operation is necessary. There are many simple arrange- 
ments which cause no additional expense that can be 
used to protect a circuit. These, of course, should be 
given first consideration. They include, first, the use of 
positive grid operation and, second, the technique of 
returning the anode circuit through the shield grid. 


—-s 





Electro-Hydraulic Controls 
Combined in Stretch Forming Machine 


(Centinued from page 89) 





flow control valve, actuated hydraulically from the con- 
trol desk through a pilot valve and operational lever, 
one for each arm. 

Electrical connections between the various compon- 
ents and control panel are insulated with special oil 
resistant rubber and all wiring is in conduits. The limit 
switches shown in the elementary wiring diagram are 
used to stop either or both the arms at any given point 
in the operating cycle. They function through the con- 
trol relays and are actuated through adjustable cams 
attached to the piston rods of the respective cylinders. 
When the finished part is released from the jaws, the 
arms return to the open or starting position, where a 
fixed cam at the top of the arm operates a limit switch, 
bringing the arm to rest. Because of the tremendous 
mass involved with resulting momentum, an additional 
safety switch is included which breaks the motor cir- 
cuits, should the limit switch fail to function. 


a 
NEMA’s 
Annual Meeting 
(Continued from page 104) 

eS 
charge of sales, Kelvinator Division, Nash-Kelvinator 
Corp., Detroit; Max McGraw, president, McGraw 
Electric Co., Chicago (former NEMA president) ; 
E. L. Robinson, vice president, Crescent Insulated Wire 
& Cable Co., Inc., Trenton, and G. C. Thomas, Jr., 
president, The Thomas & Betts Co., Elizabeth, N. J. 
(former NEMA president). Messrs. Eliot and Potter, 
new NEMA vice presidents, were also re-elected to 
the governing board. 
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T PAYS TO LOOK AT COST PER PART 
NOT PRICE PER POUND! 


HERE'S certainly nothing complicated-looking about 
The small stamped channel section of .042” gauge 
copper shown in the accompanying illustration. And that’s 
what makes this story all the more interesting. 

It is told by Mr. T. J. Newman, Manager of the Meter 
Devices Company, Canton, Ohio. 

“Even a relatively simple application can cause trouble,” 
says Mr. Newman, “‘a lot of trouble—if you are not using 
exactly the right metal for the particular job. 

“In our case the problem centered around this small 
stamped channel, originally made of electrolytic copper 
with a Rockwell B 35/45. The part is bolted to a porcelain 
base and mounted on the test panel in a standard electric 
meter box. Used on the service box for test purposes, it 
allows the connection of a small feed-in wire off the main 
lines to supply the potential coils in the meter. 

“Sounds simple enough. Yet complicated trouble came 
quickly. It started with cracks in the bends. And that re- 
sulted in a high percentage of rejections, along with 
expensively close inspection. 

“It was then that we called in the Revere Technical 
Advisory Service. Acting on their recommendation, we 
exactingly tested potential taps made of OFHC Copper with 
Rockwell B 49/50. Results were so satisfactory that we 
placed a considerable production order. 

“In doing so we frankly paid a premium for OFHC. 


Potential tap, made by Meter Devices Company, 
Canton, Ohio, using Revere OFHC Copper 





But that premium is much more than offset by our saving 
in scrap and the all-around reduction in costs. Our poten- 
tial taps now have no more cracks in the bends—there are 
no rejections whatever—and expensive inspection has 
been eliminated.” 

Thus the Meter Devices Company has learned, by its 
own exacting tests, that the premium purchase of OFHC 
Copper is a real economy. Once again it is proved that the 
real guide to economy is the cost of the finished part, not 
the price per pound of the metal of which it is made. 

This progressive company is only one of the many 
modern industrial organizations that have profited by 
calling in the Revere Technical Advisory Service. Perhaps 
you would profit too. We suggest that you ask the nearest 
Revere Sales Office for more information. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y.— Sales Offices in Principal Cities, Distributors Everywhere 
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COTO-COIL 
windings 


Q You can stand pat with windings by 
COTO-COIL. There is no gamble because 
there’s nothing that can beat them. 


We place our 31 years of experi- 
ence at your service, plus unexcelled facilities 
for producing the coils you’re looking for. 


We'd Like 
To Quote On 


BOBBINS - PAPER INTERLEAVE 
ACETATE INTERLEAVE>COTTON INTERWEAVE 
TAPED FORM WOUND 
UNIVERSAL SINGLE OR MULTI-PIE CROSS WOUND 






We welcome the 
hard to please 
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_————S—$. $F 
Engineering Testing 
in the Small Plant 


(Continued from page 111) 
—————— ee 


general-purpose cathode ray oscilloscope permits ade- 
quate coverage of most transients to be studied. 

The oscillograph can be used to measure extremely 
small time intervals. Longer times can be measured 
quite adequately with the general-purpose, self-starting, 
60-cycle, 120-volt, electric clock in series with the load, 
relay operated, or manually controlled. If the interya] 
is one sec or less the error introduced in starting and 
stopping the clock is objectionable. This gap is filled 
by standard electric timers consisting of a synchronous 
motor running continuously but engaging the indicating 
mechanism only when an electrically controlled clutch 
is energized. The clutch can be relay or manually con- 
trolled. For extremely short time intervals the clock 
is known as a cycle counter because the dial is calibrated 
in cycles as well as fractions of a second. However, 
basically the cycle counter is no more than a clutch- 


Simpson Electric Co, 





a 


Industrial circuit tester combining a-c and d-c measure- 
ments of voltage, current and resistance is an important 
general-purpose instrument for engineering testing. 


operated electric clock controlled by relays. Spring- 
wound clocks and stop watches also are used but, except 
where portability is a factor, the longer life and lower 
initial cost of the electric clocks make them more suitable 
for the timing operations of the small manufacturer. 

Paradoxically the most common property of matter 
will give the testing engineer the most difficulty in meas- 
uring properly and correlating the results obtained by 
two different methods. This is the measurement of 
temperature. Unfortunately his not too scientific su- 
periors will be unable to appreciate his concern because, 
to them, temperature is indicated by a thermometer 
which anyone can read. This is true in reading ambient 
temperatures. Also the temperature of liquids can be 
measured quite accurately with thermometers of the 
immersion type, immersed to the point indicated on the 
thermometer. 

The testing engineer however is not entirely con- 
cerned with only these temperatures. More frequently 
he desires to know the temperature of the hot spot of 
his apparatus and he is reading the temperature of a 
point or surface, appreciably hotter than the surround- 
ing media. There is no thermometer available which 
will read this temperature accurately because of the ef- 
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les the trademark of shipping containers 


KR rr echALTies and folding cartons that carry your product 
proudly and safely through every hazard- 


ous step of distribution to the final consumer. 


For expert help on packaging problems 


call the nearest Gaylord Sales Office. 


| 
GAYLOR D CONTAINER C ORPORATION, General Offices: SAINT LOUIS 
New York + Chicago + San Francisco « Atlanta « New Orleans + Jersey City + Seattle + Indianapolis « Houston 
Los Angeles « Oakland + Minneapolis « Detroit + Jacksonville « Columbus « Fort Worth « Tampa « Cincinnati « Dallas 
Des Moines « Oklahoma City « Greenville « Portland « St. Louis « San Antonio « Memphis « Kansas City +» Bogalusa 
Milwaukee « Chattanooga +» Weslaco + New Haven « Appleton « Hickory « Greensboro « Sumter « Jackson » Miami 75 
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BRASS SLEEVE = 
HOT TINNED 


KNURIEO NUT = 

% 18 THe 
PLATING - BUR. 
NISHED CADMIUM 


BRASS PLUG BODT< 
TN PLATE 10 20 mS 


CERAMIC — STEATITE@ 
VACUUM WAK IMP 


% DIA STD BRASS 
i TUBE PRONG 
ne (ntavy suver PLATE 


SUPPLIED IN 1£ 2 CONTACT TYPES 


SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia- 
gram above. 

101 Series furnished with 
Y%", .290", 5/16", %", or 2” 
ferrule for cable entrance. 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. Assembly meets Novy 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con- 
facts engage both sides of 
fiat plug contacts—double 
contact area. Plugs and 
sockets have molded 
bakelite insulation. 

For full details and 
engineering data ask 
for Jones Catalog No. 17. 


JONES MEANS PROVEN QUALITY 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp 
2460 W. GEORGE ST CHICAGO 18, ILL. ; 


P-202-CCT 





P-101-%4 









YS RANGING 
FROM 1 TO 120 SECONDS 
Fi EATURES: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet’ 






——_ REGULATORS are the simplest, lightest, cheapest, 

most compact method of obtaining current or voltage 

lation . . . For currents of .060 to 8.0 Amps . . . Herm 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 
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fect of the ambient on the thermometer. This effect 
can be reduced by placing the thermometer bulb in direct 
contact with the point at which the temperature jig to 
measured and surrounding the rest of the bulb with an 
insulator such as cotton or glazier’s putty but, even 80 
the reading is inaccurate because of the appreciable 
length of the thermometer bulb. 

Theoretically the accuracy could be increased by the 
use of special thermometers having extremely short 
bulbs, flat on the bottom, and large in diameter, but 
such a thermometer would only introduce additional 
error because of the oil-can effect on the bulb. Pressing 
the thermometer on the surface to be measured would 
tend to bow up the flat surface of the bulb thus fore; 


the mercury higher in the column. Since the cross. 


sectional area of the column is small compared to that 
of the bulb a slight movement of the bottom surface 





Illinois Testing Laboratories, Inc. 
Measurement of air velocity, often important in engi- 
neering testing, is made with this portable instrument, 


would produce an appreciable movement in the height 
of the mercury column. Hence such indications with 
the mercury thermometer, though comparable, are not 
true indications of the temperature. 

Because of this a thermocouple bridge should be used 
for such measurements. These are available in the 
indicating and recording types. The indicating type 
is cheaper but requires constant supervision whereas 
the recording instrument gives a permanent record of 
one or more thermocouples depending on its size. Hun- 


dreds of temperatures can be read with a single indi- 


cating instrument by the use of selector switches. How- 
ever care must be exercised in the location and wiring 
of the switches if error is to be avoided. The instru- 
ment measures the emf generated by two dissimilar met- 
als in contact and this emf for any two metals is propor- 
tional to the temperature of the junction. But at each 
switch, junctions of dissimilar metals are made and 
additional emf’s will be generated. If both sides of the 
line make the same junctions and these junctions are at 
the same temperature the emf’s generated at the switch 
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PRODUCT IMPROVEMENT THROUGH BRIDGEPORT 





ENGINEERING ALLOYS 


Spring and contact parts for the sole- 
noid switches and selector switch 
illustrated are made from Bridge- 
port’s #632 Silicon Bronze and 
Grade ‘’A”’ Phosphor Bronze, cour- 
tesy, Soreng Manufacturing Corp., 
Chicago, Ill. 


BRIDGEPURT'S SPRING ALLOYS 


AEN OTN MA NT 


RES 





PHOSPHOR BRONZE, SILICON BRONZE, ALUMINUM BRONZE, NICKEL SILVER 


Good design and the right materials work 
hand-in-hand toward building depend- 
ability into electrical equipment. Selec- 
tion of the proper materials for critical 
parts, such as contact springs, makes all 
the difference between long-lasting reli- 
ability and premature failure. 

Phosphor Bronzes 95-5 or 92-8 are 
universally used for electrical and many 
mechanical spring devices for tempera- 
ture and pressure controls. 

Silicon Bronze No. 632 Spring Metal 
is giving fine service when used for flat 
springs where deflection requirements 
are not great. 


Aluminum Bronze No. 712 has similar 
characteristics to Phosphor Bronze. Fin- 
ished springs should be relief-annealed 
for higher yield strength and greater free- 
dom from stress-corrosion cracking. 


Nickel Silver (18% Grade B) —Silver- 
white in color, corrosion and wear-resist- 
ant, used for spring parts and contacts 
for telephone boards, radios, electrical 
controls, jewelry findings, optical goods. 


Consult the nearest Bridgeport office 
for assistance in material specification, 
and write for your copy of the 128-page 
Technical Handbook. 


Mills at Bridgeport, Connecticut and Indianapolis, Ind. 


eae BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 
“Bridgep 


In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 





BRASS - BRONZE - , COPPER - DURONZE— —STRIP - ROD - WIRE - TUBING 
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The Shortest Distance — 
& 
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Walker-Turner Flexible Shafting 


By going direct from driving to driven ele- 
ment—around grouped assemblies or inter- 
ferences—flexible shafting is the shortest 
distance to compact design. 

With minimum backlash, friction, or. 
power loss, flexible shafting furnishes— 
without costly gears, cams, universals, 
belts, or linkages—strong, sensitive, 
trouble-free connections. 

Flexible shafting is adaptable to all 
types of machines or equipment without 
expensive modifications. It can be attached 
to the drive elements or controls in any 
one of three simple ways: (1) with end 
fittings (2) by formed connections (3) by 
set screw or collet. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 


Turner Division, Kearney & Trecker 
Corporation, Plainfield, N. J. 







Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 
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FLEXIBLE SHAFTING 
FLEXIBLE CASING AND TUBING 
FLEXIBLE SHAFT MACHINES 


FLEXIBLE 
SHAFTING : 
@»o 
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will balance out permitting the instrument to read only 
the emf generated at the point where the temperature 
is being read. If care is not exercised, these switch 
emf’s will not be equal and an incorrect reading results 
In addition to this source of error stray fields inducing 


Radio ( orp. of America 





Vacuum tube voltmeters provide a sensitive means for 

measuring low energy circuits where the power required 

by a conventional voltmeter or ammeter would disturb 

circuit conditions. This self-powered instrument com. 
bines a-c, d-c and resistance readings. 


unequal voltages in the thermocouple leads also can 
upset the reading. Hence the leads should be twisted 
throughout their length and, if possible, shielded from 
strong fields for accurate work. 

In spite of all the problems and pitfalls facing the test- 
ing engineer in a small company his is an extremely 
job. Ina sense he is the beginning of the 
enginering department and its growth and subsequent 
importance in the company depends upon his capabili- 
ties and salesmanship in convincing management that 
his controls are justified from an economic standpoint 
and that without them the quality of the product can- 
not be maintained. He must purchase his equipment 
wisely, always balancing utility against cost, pointing 
toward the day when he will have all the equipment he 
needs. Unfortunately that day probably is in the dim, 


far future. 


interesting 


The News Behind Product Design 


| The design engineer necessarily works under the | 
influence of many vitally important—though non- 
engineering—factors. . . . What’s the supply story | 
on copper, steel, and other basic materials? Are | 
prices moving up? Are plastics freely available? 
What are overall industry production trends? . . . 
“The Industrial Horizon” gives you a terse monthly 
summary and interpretation. 
























SEE PAGE 226 | 
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- Ph prompt delivery 
Ce aaa 
Bry. —— 


® ManyLYON customers have found 
it possible to supply us with steel in 12 to 24 
gauge sheets. In such cases, we will buy the 
steel from you and ship the pound-for-pound 


ivalent i 
-— speer 


...any selection of LYON standard products (see 
partial list below) at regular published prices... 
OR 
_,. assemblies, subassemblies, parts, etc., for 
your products—to your specifications—in an 
even wider range of gauges—8 to 30. 
In other words... 


AT 


LYON 


Lae, 
te ety a nay 


For complete details, write or ask your 
nearest LYON Dealer or LYON District Office. 


LYON METAL PRODUCTS, INCORPORATED 


General Offices: 1239 Monroe Ave., Aurora, Illinois 
Branches and Dealers in Al! Principal Cities 


A PARTIAL LIST OF LYON PRODUCTS 


® Shelving © Kitchen Cabinets @ Filing Cabinets © Storage Cabinets ¢ Conveyors @ Tool Stands @ Flat Drawer Files 

® Lockers ¢ Display Equipment @ Cabinet Benches © Bench Drawers Shop Boxes @ Service Carts @ Tool Trays ¢ Tool Boxes 

* Wood Working Benches Hanging Cabinets ¢ Folding Chairs @ Work Benches ¢ Bar Racks @ Hopper Bins ¢ Desks @ Sorting Files 
* Economy Locker Racks © Welding Benches Drawing Tables ¢ Drawer Units © Bin Units © Parts Cases @ Stools @ Ironing Tables 


DECEMBER 1948 














es a 


VALLEY Ball Bearing Motors are built in sizes from 
%2 hp up to 75 hp, providing wide adaptability in 
power planning. VALLEY’S cool running splash 
proof, dust proof construction insures long hours 


The new Durakool Mercury 
Relays are doing things here- 
tofore thought impossible. 
Stops or starts, from .08 to 
20 second delays, millions of 
contacts without faltering. 
Non-breakable, non-explo- 
sive, non-corrosive. Durakool 
helps you engineer the appli- 
cation. Send for technical 
data and specifications. 


DURAKOOL, INC. 
Elkhart, Indiana 
Canadian Representative 


Controlite Eng. & Sales, Ltd. 
Toronto 5, Ont. 


of dependable power 
under the most haz- 
ardous conditions. 


You'll find the type of 
Motor you need in 
your power planning 
when you investigate 
VALLEY MOTORS. 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. « ST. LOUIS 8, MO, 
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Why Unipolar Motors Run 


PAUL G. CUSHMAN 
Aero and Ordnance System Division 
General Electric Co. 

There is nothing surprising in the rotation of the 
two experimental motors described by Royal Lee* 
The principle of operation can be shown using the 
fundamental law regarding force on a current carryin 
wire in a magnetic field. There are two points ‘that 
must be stressed: 

1. The two motors described are basically the same 
Either could be made with a square or round magnet 
cross section and still operate satisfactorily. The motor 
with the square magnet would probably show some 
torque pulsation but its principle of operation is stil 
the same. 

2. There is nothing in the operation of either motor 
to prove that the magnetic field does or does not rotate 
with the magnet. In the discussion to follow, either 
assumption can be made with the same answer. 

In analyzing a problem of this sort, it is necessary 
to investigate the complete current and magnetic cir- 


_ Torque direction on 
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Fig. 1—For a unipolar motor with a rotating lead mak- 
ing contact in a stationary mercury trough, reaction 
torque is supplied by lead wire. 


cuits. For this purpose refer to Fig. 1 and 2, which 
correspond to the figures in Mr. Lee’s comment, in 
which the current and flux paths are shown. The 
current and flux distribution has been simplified for 
easy visualization. The more complicated flow pat- 
tern, which actually exists, would make the numerical 
calculation of the force in any one part of the device 
more difficult but has no effect on the principle of 
operation. In Fig. 1 the current flows from the battery, 
assumed well removed from the magnet, through a lead 


*See “What DOES Make a Motor Run?” by Royal Lee, ELectrical 
MANUFACTURING, September 1948, page 89. 
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With today’s high wages, a 40% saving in as- 
sembly work-hours is a change well worth making. 
And that’s why Meyer & Wenthe, Inc. switched 
to P-K Self-tapping Screws in the assembly of 
their barrel coin changer. 


Screws were necessary, because at times the 
coin changers must be taken apart and reas- 
sembled to relocate various coin units. And since 
P-K Screws eliminated the extra operation of 
tapping 5 holes in each barrel unit, they were the 
logical choice. Assembly was started several steps 
closer to the finished job and tap expense, tap 
breakage, and misalignment troubles were aaa 
That’s common sense in any industry. 


If you are being “short-changed” on the as- 


COMMON SENSE ASSEMBLY ENGINEERING 


7" Self-tappins 
multiple 


sembly line by work-slowing operations, such as 
tapping, riveting, nut running, or inserts in 
plastic . . . investigate the simpler P-K method. 
On seven out of ten jobs, P-K Self-tapping Screws 
make possible savings up to 50%. At the same 
time, P-K Screws often make possible improve- 
ments in product design. 


The odds are with you... call a P-K Assembly 
Engineer and see if you are one of the “lucky 
seven”. If you prefer, mail assembly details for 
recommendations. Parker-Kalon Corp., 200 Varick 


St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 
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HEX HEAD TYPE 
TYPE “Z" 7 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 
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PARKER-KALON SELF-TAPPING SCREWS 


COLD-FORGED SOCKET SCREWS, WING NUTS, THUMB SCREWS * HARDENED SCREWNAILS AND MA RY NAILS 
PARKER-KALON PRODUCTS ; ne 


SHUR-GRIP FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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When processes must be started or stopped at exactly the 
proper moment, the man who depends on the human memory 
is letting himself in for irretrievable losses. 


Program Timer 


Shown above: dial of 7-day Program Time Control for electri- 
cal circuits. 

Zenith Automatic Control Timers do away with mistakes at- 
tributable to the human element in getting things done on time. 
Write for Catalog Describing All Zenith Switches, Timers, 

7 and Program Clocks 


ZENITH ELECTRIC COMPANY 
152 W. Walton Street Chicago 10, Ill. 
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@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


impel Fea Twosna Got ch TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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wire to the mercury trough, then through the Movin 
arm to the magnet, down the sides of the Magnet 
radially toward the center of the bottom lead wire (also 
well removed from the magnetic field) back to the 
battery. The flux is assumed to all come out of the 
top face and reenter the bottom face of the cylinder 
Furthermore for visual ease, the flux lines, with ne 
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Fig. 2—When the mercury trough rotates, torque on the 
rotating lead in Fig. 1 is replaced by torque on the disc 
which holds the mercury trough. 


current flowing, may be assumed to lie in radial planes, 

For this picture there are three torques, which can 
be determined from the motor rule, 

rsaBirs 

There is the torque on the stationary lead wire, T,, 
the moving wire, 7,,, and on the current filaments in 
the bottom of the magnet, 7). From conservation of 
momentum, 

Ty =Ts +Tn 

This can be seen by mounting the battery on a bracket 
from the magnet. Obviously the whole thing would 
not turn. The net torque on the magnet assembly is 
T,»— Tm which is numerically equal and opposite to 
T,, the necessary reaction torque on the stationery 
part of the circuit. 

Clearly, the same explanation holds for the device 


-of Fig. 2, since the torque, JT, on the moving arm of 


Fig. 1 is replaced by torque on the disk which holds 
the mercury trough, in Fig. 2. 

In this explanation of torques it is immaterial 
whether the magnetic field is considered stationary, 
rotating with the magnet or rotating at some other 
speed. It will also be discovered when considering 
back emf as the motor rotates, that it is not necessary 
to specify the rotation of the field about the magnet 
axis.” 

In the same way in the more conventional type of 
unipolar motor it is impossible to determine and ut- 
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Standard External Standard Internal 
i EverLOCK 





WITH WIDE CHISEL EDGES 


Standard Internal-External 


Standard 80° Countersunk EverLOCK 


EverLOCK 
An edge provides more traction than a point. That principle applied 


) to multiple wide chisel edges gives EverLOCK Washers their un- 
matched ability to hold against vibration, strain, expansion and 
contraction. 

EverLOCK’s multiple chisel edges are forced into the contiguous 
faces of both work and nut by powerful spring tension, assuring full 
use of the added gripping area. 

EverLOCKS can be applied rapidly and easily . .. cut assembly 
time and labor costs ... eliminate all hazards of stretched bolts 
and distortion of threaded parts. Write for full particulars. 


WASHERS 


HOMPSON-BREMER & CO. 1640 w. nussarn steer « 







THE WASHER THAT HAS THE EDGE 
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N-W-L custom BUILT 
TRANSFORMERS 
















BELOW — Tapped Primary 
of 200/240 V; Secondary 
of 57/85 V at % KVA. 
Made for DC rectification 
for dry type rectifier. 


ABOVE 
3 Phase, Plate 

Rectifying Trans- 
former 240/132 y 
or 12% KVA. 

Designed for 40° 
rise. 134% Requ- 
lation. 


N-WeL> custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 
ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
benefited by our special knowledge. We 
design and manufacture in any quantity to 
meet your requirements. 


Over 25 years of “Know-How” in 
the business of Custom Transformers 
for special or individual applications. 


NOTAELFER 


WINDING LABORATORIES 


eG) sia dle ee TRENTON 3, N. J. 
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MADE TO YOUR ORDER 








necessary to know whether or not the field is spinnj 
In order for eddy currents to be produced in the iron 
core, there must be a time varying flux magnitude 
within a specific eddy current loop and this is not pro- 
duced by a uniform flux density field spinning aroynq 
the air gap. 


D-C Holding for A-C Contactors 


H. E. GRIMES 
The Avey Drilling Machine Co. 


To provide a lower cost control and hum-free opera- 
tion for a large a-c contactor, rectifiers were used in the 
circuit described below to provide d-c holding. The 
circuit is shown in its normal position in Fig. 1. It js 
composed of the main contactor M, an auxiliary relay 
AUX, a current limiting resistance, and two dry-dise 
Figs. 2 and 3 show the circuit in operated 
The operating and holding paths of M are 


rectifiers. 
position. 





heavily outlined to indicate various stages of the oper 
ating cycle. The large current-carrying contacts of M 
are not shown. 

When a-c voltage is applied to L1 and L2 in Fig. 1, 
M operates directly across the line, through the normally 
closed contact of AUX. Upon closure of the interlock 
contact of M, AUX is operated, inserting the resistance 
and the rectifiers in the circuit. Assuming L/ to be 
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Al Helping Hand 


for motor 


manufacturers 


Ever since 1908, when SiS’ installed 
the first anti-friction bearing applied 
to a commercial electric motor, a 
helping hand has been extended to 
electric motor manufacturers every- 
where. 


SACS proved that the application of 
anti-friction bearings to electric 
motors is not only fundamentally 
sound, but electric motors operate 
more economically, efficiently and de- 
pendably with them. 


The best indication of the electrical 
industry’s appreciation of good ball 
and roller bearings is to be found in 
the fact that today leading motor 
manufacturers are using SiG. 


When you select rotating equipment 
of any kind, it will pay you to check 
the trademark on your bearings. 
Make sure it’s “Siocr.”’ 6515 


ar INDUSTRIES, INC. 
PHILADELPHIA 32, PA. 
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BALL & ROLLER 


BEARINGS 


Built by The Master Electric 
Company, motors from 1/10 
to 100 hp. are EAUSIF -equipped. 


MEET MILITARY SPECIFICATIONS — Sigma Series 
5 Sensitive Relays meet U. S. Army, Navy and Air 
Force requirements. Series 5 withstands widest ex- 
tremes of Temperature, Humidity, Vibration and 
Shock. 


SENSITIVITY — With light contact loads and vibra- 
tion limited to less than 5 g’s, the Series 5 relay 
operates at a sensitivity of 0.0005 watts (or % mw). 
For aircraft conditions, 10 g’s vibration, 0.005 watts 
(or 5 mw) is usually adequate. 


STABILITY — Sigma Series 5 Relays maintain their 
adjustment at temperature extremes from —60° to 
+90°C. Withstand 500 g’s of shock without damage 
or adjustment change even when mounted on a 
strong member. Balanced Armatures and spherically 
truncated Conical Pivots permit proper actuation 
under 20 to 25 gram pressures despite vibration ex- 
ceeding 11 g’s. 

CONSTRUCTION — Hermetically sealed units and 
coils for tropical service stand up under prolonged 
exposure to high temperature and humidity. Plated 
metal parts withstand 200 hour salt spray test. Fine 
silver, tungsten, platinum or special alloy contacts 
are selected for best performance under specific con- 
ditions. Dimensionally compact. Lug or tube-base 
connections. 

INPUT FLEXIBILITY — Coils available from small 
fractions of an ohm to 16000 ohms. By taking advan- 
tage of separate connections to the two winding 
sections, they can be polarized for differential, sub- 
tractive or additive effect. Operate on DC, or AC 
when midget rectifier is provided. 

LOAD RATING — Nominally 2 amperes, but can be 
rated substantially higher under known circumstances, 
and with proper precauticn. 


CIRCUIT DESIGN SERVICE — To help you specify 
the right Sigma Relay for a particular control or 
“measuring” function, Sigma offers complete co- 
operation. If you have a sensitive relay problem write 
us today. 


Ask for Sigma Bulletin 17. 


> 
Signe Instruments, INC. 


60 CEYLON ST., BOSTON 21, MASS. 
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positive, Fig. 2 shows the current flow through Y, As 
the wave falls to zero and reverses polarity, the Collapsing 


magnetic field tends to sustain the flow of current as 
shown in Fig. 3. When L/ again becomes positive the 


cycle is repeated. It can be seen that M has continyoys 
direct current flowing through it when in operated posi- 


tion. It is important that the contacts of AUX do not 
overlap, to avoid connecting one of the rectifiers directly 
across the line. 

Since the holding current of the contactor is but q 
fraction of the operating current, it was possible to 
effect considerable savings in the cost of rectifiers 
When the circuit was applied to a large a-c contactor 
which had an extremely loud hum in spite of all cop. 
rective efforts, it was held operated with absolutely 
no hum. : 


® © New Electron Tube 
Shows Magnetic Fields 

New mercury vapor diode, developed by Dr. Samuel 
G. Lutz, chairman of the Electrical Engineering Depart- 
ment at New York University, and S. J. Tetenbaum, 
a graduate student, makes it possible to photograph and 
visually observe the paths taken by magnetic lines of 
force. The new tube has a perforated anode and emits 
low velocity electrons which follow magnetic flux paths, 
When voltage is applied to the anode a_ball-shaped 





Fig. 1—Mercury vapor diode developed at New York 
University emits low velocity electrons which follow 
magnetic flux paths. 


bluish glow is plainly visible. When the tube is brought 
near a magnet, the glow changes into a spiral and finally 
into a group of intense blue lines of illumination, curved 
or straight, to conform with the magnetic field, as seen 
in Fig. 1. Visual and photographic effects obtained 
with the new tube are much the same as the familiar 
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Spongex gives both a smoother ride 


ROM TOY auto tires to more than a dozen 
ieee in your own new car, Spongex sponge 
rubber is being used to make life smoother and 
easier for everyone. 


In homes, offices and factories . . . in land, 
sea or air travel ... wherever you go, whatever 
you do today, your path is made pleasanter by 
Spongex as an integral part of more and more 
widely varied products. 


Spongex is used for seals on iron lungs and 


incubators; for weather strip and rug cushions; 
for typewriter key pads and refrigerator in- 
sulation — an infinite number of things, in- 
creasing almost daily. 





C Oy 
he! J 


Made by a company which has specialized 
for 25 years in the production of cellular rubber 
products, Spongex is an amazingly versatile 
material that is being used by leading man- 
ufacturers to solve problems of cushioning, 
sealing, insulating, gasketing, dust-proofing, 
shock absorption, and for sound and vibration 
elimination. 


Give this unique material your serious 
consideration when planning improvements of 
your present products or developing new ones 
for future production. Samples available for 
experimental purposes. Sponge Rubber Products 
Co., 104 Derby Place, Shelton, Conn. Sales 
Offices in principal industrial centers. 


Trade Marks Reg. U.S. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX -: CELL-TITE +*+ TEXFOAM «+ TEXLITE * TEXLOCK 
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| patterns that are produced with iron filings, 
three dimensional. 
The new tube will be useful as a demonstration device — 


but are — ; 







and as a means for observing unusual magnetic fields 3 
The yhotogra yhic technique em loyed is not di “7 
’ . ( i 

| I | Pp lifficult, 7 


ged, 


T 
7 Fig. 2—Superimposed exposures with the tube in vari. 
ous positions in a magnetic field plot the direction of 


flux paths giving a three dimension view of the field. 









HOPPER 
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involving a series of exposures made in a darkened room 
on one film. As shown in Fig. 2, the tube is held ina 
number of positions for a set length of time in order to 
record the shape of the field being investigated. When 
the film is developed, these successive exposures appear 
superimposed as distinct white lines. 

Phenomenon employed in the tube is the same as used 
in magnetrons and in magnetic deflection of cathode 
ray tube beams. However, all of these devices employ 
high velocity electron beams generally at right angles 
to the magnetic field. In this tube the electrons follow 
the magnetic field in such tight spirals that they appear 
to move in parallel paths, a feature which makes inter- 
esting new applications possible. 


i 
4 
a 
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© © Study of Porosity in 
Electrodeposits Sponsored 
Under auspices of The Research Committee of the 
American Electroplaters’ Society, a second fellowship 
| for the study of the nature and effects of porosity in 
| electrodeposits, has been established at Princeton Uni- 
versity. Dr. Nathaniel Thon is project director; Dr. 
L.. Yang is research associate. 
| The second fellowship is planned to intensify and 
carry forward the work of the first fellowship established 
in 1946. The latter has already resulted in the devel- 


SEND SAMPLE PARTS FOR QUOTATION 


The precision and efficiency with which these machines op- 
erate is something remarkable. It’s a fascinating sight just 
to see them perform. They are versatile, sturdy, speedy, | 


<a pee ye or Ps — —. = | opment of an original method for studying porosity, 

t . ° nr é ee . 
They ad tasaee prone Seeger mone ag steel described as follows: The electrodeposited foil 1s 
balls, washers and special parts, also miscellaneous items, stripped from the base metal and its permeability to a 


such as screw machine parts, stampings, etc., etc. They 


. 2 . gas is measured. A characteristic constant for each 
are completely motorized and are self-contained, units. 5 


metal is then experimentally obtained. This is the time 
required to reduce a given pressure difference across 
the foil to half its original value. A linear relationship | 


a SCREWDRIVER a between the logarithm of the half-time and the thick 


2817 W. Fort St. Detroit 16, Mich. | ness has been indicated on the basis of preliminary in- 3 
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CLARE Type "JMS" Relay with 
single arm armature, equipped 
with one snap-action switch. 


nus snaut, conraer CLARE RELAY 


WILL SWITCH 1250 WATTS WITH AN INPUT OF 1 WATT! 


This new CLARE Type “JMS” Relay is a sensitive relay for switching 
heavy a-c loads with small d-c controlling currents... as high as 1250 
watts can be switched with a 1-watt input. 


It combines the outstanding features of the larger CLARE Type “CMS” 
Relay with the small size and light weight of the CLARE Type “J” Relay 
and employs a new-type Micro precision switch of unusual efficiency 
and compact design. 


The CLARE Type “JMS” Relay is especially suitable to locations sub- 
ject to sudden jolts, constant vibration or tilting. It may be provided 
with either one or two Micro snap-action switches, or with one switch 
and a pileup of twin-contact springs. For installations where quick 
removal or replacement may be desirable, it may be fitted and wired to 
a standard radio type plug. 


This new relay is a development of CLARE’s unceasing effort to keep 
pace with every industrial relay requirement. Our engineers and sales 
representatives are constantly at your service to provide just the relay to 
meet your specific need. 


For full information on the CLARE Type “JMS” Relay, look up the 
CLARE office in your classified telephone directory . . . or write for 
Bulletin 102 to C. P. Clare, 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials Ltd., Toronto 13. Cable 
Address CLARELAY. 


CLARE RELAYS 





Showing mounting of snap-action switch on 
CLARE Type “JMS” Relay with single armature. 


CLARE Type "JMS" Relay provided with dou- 
ble armature and two snap-action switches. 


STANDARD SPECIFICATIONS 


Contacts: Snap-action, enclosed. Varying 
capacity: 10 amperes at 125 volts; 5 am- 
peres at 250 volts. 

Residual: Lock Screw (Adjustable). 
Mounting: May be mounted on relay 
bases or strips as well as mounting bars or 
individual mounting brackets. 
Dimensions: Overall length: 2%"; width: 
1%"; height: 2”. 

Weight: Net: 4 oz. (approx.); Shipping: 
Ye Ib. (approx.) 


Write for Clare BULLETIN 102 













SLASH FASTENING COSTS 


on nut and bolt 
assemblies 
with 


“PALNUT 


SELF-LOCKING 


he 


On most light assemblies, a sin- 
gle “PALNUT” replaces com- 
mon nut and washers. You re- 
duce material and labor costs— 
cut assembly time—save space 
and weight, while gaining the 
security of “PALNUT” double- 
locking action. Send details of 
fastening problem, for samples 
of “PALNUTS”. Ask for litera- 
ture on entire line. 


THE PALNUT COMPANY 
66 Cordier Street 


Irvington 11, New Jersey 


Low in cost 
Vibration-proof 


Speedy assembly with 
hand or power drivers 


¢ Small space 

Light weight 

© Many types for various 
needs 









_— to YOUR Specifications 
| WIRE FORMS 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE. * PONTIAC 12, MICH. 
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vestigation. This method, in the opinion of the research 
committee, gives the first reproducible quantitative 
measurements on porosity that have been obtained. 

Members of the Project Directing Sub-Committee 
associated with this project are Dr. W. A, Wesley 
Chairman of International Nickel Company; A, Men. 
dizza, of Bell Telephone Laboratories ; and Dr, B. Ege. 
berg, of International Silver Company. 





@ @ Effects of outdoor exposure on plastics specimens 
are determined at the National Bureau of Standards in ac- 
celerated laboratory tests consisting of alternate treat- 
ment with light and moisture. Test sample here is being 
removed from a turntable which has rotated the specimens 
under an ultra violet lamp. Between successive light 
treatments specimens are removed and placed in a fog 
box to simulate wet weather conditions. 





@ © New Western Electric Plant 
Designed for Electronic Components 


How product design requirements are reflected even 
in plant design and cleanliness of air is dramatically 
shown in the new Allentown plant of Western Electric 
Company whose opening was formally marked by an 
“open house” week on October 13. This plant, which 
with its equipment cost over $10,000,000, was designed 
and constructed specifically for the production of elec- 
tronic tubes and other electronic equipment. 

Building conditions contribute substantially to de- 
livering the requirements set up by research and design. 
The entire manufacturing area is supplied with filtered 
temperature controlled air. Roofs and walls are de- 
signed to seal off the interior. Year round tempera- 
ture is held between 70 and 80 F, with 40 to 55 per 
cent relative humidity. Indoor pressure in assembly 
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When an engine halts on a giant transport or 
airliner plying the skyways, the propeller must 
be “feathered” to insure a continued, safe flight. 
An electric motor powering the hydraulic pump 
which “feathers” the propeller must go into action 
immediately. Insulation which encases the leads 
on the motor is constantly subjected to heat and 
vibration and must be sturdy enough to withstand 
this wear. 


BH Fiberglas Sleeving is used in the Pesco Model 
IE-777 propeller feathering pump on the leads from 
the terminal post on the motor to the field coils. 





Sleeving in your plant, in your product. 


“Bentley, Harris Fiberglas Sleeving was selected 
because of its greater flexibility and resistance to 
fraying. In our motors, the sleeving is exposed to 
heat and vibration. No specific tests were con- 
ducted in the selection of this particular sleeving 
because of our Electrical Engineer’s previous ex- 
perience with this product. As a result of its use, 
we enjoy freedom from failures in the field coil 
due to excessive fraying.” 


If you have a problem of insulation breakdown 
sed by vibration, excessive temperatures, harm- 
| gases, grease or moisture, try BH Fiberglas 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘‘Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 
en eee ae WH Hommes SE COUPON NOW ee 


Bentley, Harris Mfg. Co., Dept. M-30, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for 
(product) 
operating at temperatures of ____°F. at volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 





NAME COMPANY 
ADDRESS__ 


DECEMBER 1948 


Send samples, pamphlet and prices 


on other BH Products as follows: 


[1 Cotton-base Sleeving and Tubing 


(1) Ben-Har Special Treated Fiberglas 


Tubing 
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This small, sturdy, fractional H.P. 
motor (Type C) is now available for immediate 
delivery and can be readily adapted to a wide 
range of industrial uses. Measuring only 7" high, 
it is ideal for jobs where space is limited. 
Excellent for continuous, general purpose 
duty on pumps, fans and hoists. It's tops in versatility 
— high torque, rated '/, to | H.P. in 12 different 
ratings, 50 & 60 cycle. Sealed ball bearings 
require but infrequent lubrication and 
dustproof housing assures long life even under 
rigorous operating conditions. Furnished in 2 
or 3 phase only. Small, powerful, compact, this high 
quality Cleveland Electric Motor will give 
you many hours of dependable service. 
You'll be interested in our prices and ability 
to deliver fast. Write now for complete information 
on our entire line of general and 
special purpose motors. 








SPECIAL MOTORS 
FOR SPECIAL PURPOSES 
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space is held slightly higher than outdoor, while slightly 

lower pressures are held in chemical treating and spray 

rooms. Operators assembling vacuum tubes wear lint. 
free starched cotton smocks. 

Recent trends in design of electronic components 
place greater emphasis on these factors of plant design 
quality of air and controlled operating conditions 
Some new vacuum tubes, for example, require grids 

| wound from wire as small as 0.0003 in. with up to 
1000 turns per in. with other tube parts in proportion, 





@@ Vertical rod of magnesium in the new Frigidaire 
electric water heater protects the steel tank from electro- 
lytic corrosion. Two sheathed heating units are used 
with elements similar to those used on Frigidaire elec- 
tric ranges. 


@ © Standards Proposed 
for Machine Tool Gray 


Four shades of gray for use in painting industrial 
machinery and equipment are recommended in a pro- 
posed standard “Gray Finishes for Industrial Apparatus 
and Equipment,” now being circulated by American 
Standards Association for comment and trial use. Al- 
though the standard does not recommend that gray 
necessarily be used, it does suggest than when industrial 
apparatus is painted gray the use of these standard 
shades will help in matching the shade desired and in 
providing better color harmony. 

These four standard grays are described according to 
number and Munsell notation since it is expected that 
for industrial use the exact identification will be desired. 
For the convenience of individuals, however, color chips 
have been prepared so that anyone interested cat 
visualize what the color described will look like on his 
machines. These color chips can also be used in making 
a quick visual check or comparison of the colors. The 


ELECTRICAL MANUFACTURING 





HEN Durez phenolic plastics are described 

as unsurpassed in versatility, this means the 
manufacturer of electrical equipment and appliances 
can count on members of this plastics group to fit his 
special needs. 

Even within this one field, Durez offers a wide 
latitude of characteristics. Easy moldability can be 
had in a lower power factor material for high-fre- 
quency parts. Another retains high dielectric strength 
at elevated temperatures. Still another has excellent 
electrical properties closely controlled...a type 
widely used for general purposes. All without sacri- 
fice of impact strength or surface luster! 

Whenever you are seeking production speed and 
economy, along with improved performance or ap- 
pearance in your product... or both... consider 
Durez. With our enlarged plant capacity and per- 
fected quality control, we have much to offer you. 
”Durez Plastics News”, which shows each month what 
other manufacturers are accomplishing with Durez, 

is available for the asking. 


NO “SPILLING” Durez Plastics & Chemicals, 


Inc., 1312 Walck Rd., N. Ton- 


through molded awanda, N. ¥. Export Agents: 


Omni Products Corp., 460 Fourth 


Durez when you Avenue, New York 16, N.Y. 


de ee 


TRANSFORMER TAP CHANGER. High dielectric strength of the 
Durez phenolic compound enables these Allis-Chalmers devices to 
operate at a voltage differential of 15,000 volts at about 50 amps., single 
phase. Mechanical strength permits heavy spring loading required 
for positive point contacts. Durez is immune to the hot oil in which 
tap changer is submerged. 


SIGNAL CONTROL UNIT. Normal properties of electrical Durez 
are all required here . .. dielectric strength, self-insulation, and non- 
corrosion. Installed along railway lines, these units also possess me- 
chanical stability under wide ranges of atmosphere and temperature. 


DISTRIBUTOR PARTS. Made with a Durez compound having ex- 
cellent arc-resistance and a very low shrinkage factor, these parts 
hold multiple metal inserts and withstand great variations in weather 
and operating conditions. Durez facilitates production, conforms 
easily to intricate grooves, holes and bosses in the mold. 


HIGH FREQUENCY EQUIPMENT. The Valpey Xtalector permits 
instant changes from one radio transmission frequency to another. 
Crystal holders are molded of a Durez compound possessing a high 
dimensional stability and low electrical loss, assuring maintenance 
of crystal frequency in extremes of temperature and humidity. 





PHENOLIC PLASTICS that fit the job 
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Weico Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two tv 
twelve rings can be furnished on one stub com- 


plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 


collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-20 VINE ST. CINCINNATI 10, OHIO 
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four standard grays recommended are: light gray; me. 
dium light gray (or standard machine tool gray 7-B): 
medium dark gray and dark gray. ; 
The proposed standard, Z55, was prepared by a com. 
mittee of 16 national organizations, producers and users 
of industrial equipment and producers of industria] 
finishes, and four individual members widely recog- 
nized as authorities in the use of color. The committee 
is sponsored by the Mechanical Standards Committee 
under the procedure of the American Standards Asso- 
ciation. 
ns 


— 





@ @ For commercial and home ventilation, this new fan 
built by American Blower Corporation, Detroit 32, has 
smooth, easily cleaned surfaces with streamlined motor 
enclosure and air inlet which reduces turbulence and in- 
creases air delivery. Terminal box design eliminates 
exposed wiring. 





® © New ASTM Tentatives 
Accepted for Plastics 


Recommendations for five important new tentative 
specifications related to plastics and one revision were 
recently accepted by the appropriate administrative 
committee of the American Society for Testing Mate- 
rials, These are identified as follows: 

New Tentatives: 

Test for Bond Strength of Plastics and Electrical 
Insulating Materials (D 952-48 T) 

Measuring Shrinkage from Mold Dimensions of 
Molded Plastics (D 955-48 T) 

Molding Specimens, Amino Plastics (D 956-48 T) 

Determining Mold Surface Temperatures of Com- 
mercial Molds for Plastics (D 957-48 T) 

Determining Temperatures of Standard ASTM 
Molds for Plastics Test Specimens (D 958-48 T) 

Revision: 

Test for Deformation of Plastics Under Load 
(D 621-48 T) 

Of particular importance to sheet plastics used im 
electrical insulation is the new Tentative Method of 
Test for Bond Strength of Plastics and Electrical In- 
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with the right 
electrical steels 


LECTRICALLY driven heavy mill and 
mine equipment must operate continu- 
ously, efficiently, at rock-bottom costs. 
Many electrical manufacturers have met 
these requirements by using electrical 
steels of improved physical and electrical 
qualities—by selecting the right grade of 
steel for each application. That is why 
U-S-S Electrical Steel Sheets are used in 
so many of the biggest motors, trans- 
formers and generators. 

Forty-five years of constant research 
and experiments, of wide-spread practical 
experience, have maintained leadership for 
U-S-S Electrical Steel Sheets, in worka- 
bility and in magnetic properties. And our 
technical specialists have determined the 
proper grade of steel for use in equipment 
that produces, transmits and consumes 
electric current. 

When you are facing problems related 
to the choice of electrical steel, consult 
our specialists. They will be glad to help 
you select the right grade of electrical steel 
for each individual purpose. 


aN ebb 
me 
MAPA 
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CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


7-780 


UN@rteh STATES STEEL 
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STRENGTH is the outstanding characteristic of Uni- 
versal Gray Porcelain Insulators . . . strength to with- 
stand physical and thermal shock; sturdiness to resist 
the attacks of heat, cold, fumes, moisture, acids; tough- 
ness to stand up and deliver years of efficient service 
under all kinds of conditions. 


Insure that strength as the foundation of your electri- 
cal units. Check with Universal for your insulator 
needs. An experienced engineer will be glad to consult 
with you. Write, wire or phone now. 


me UNIVERSAL 


1540 EAST FIRST STREET 











LAMINATION problems 


solved by SHERMAN 





More and more, Electrical Manufacturers are looking to SHERMAN 
to solve their lamination problems. 

Skilled craftsmen and modern equipment plus our ability to produce 
laminations by the millions mean time and money saved for you. 
We are in position to furnish electric motor assemblies — magnetic 
assemblies — coil cores and pole shoes — transformer laminations — 
stondard dies or dies made to your exact specifications. Write. 


The 
SHERMAN 
Amuncillon 


coOmPaAWN Y 
10 THOMPSON STREET STRATFORD, CONN. 
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INSULATORS 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


sulating Materials (D 952). It is applicable to such 
materials as laminated phenolics, laminated melamine 
with glass fabric base, and vulcanized fiber. 

The new Tentative Recommended Practice for Mold- 
ing Specimens of Amino Plastics (D 956) Provides a 
method for which there has been a demand from both 
consumers and producers of these materials, Require- 
ments are given for impact, flexural, and water absorp. 
tion test specimens, etc. 

Revisions in the Test for Deformation of Plastics 
Under Load (D 621) include the addition of a section 
on the significance of the test, a new section covering a 
limiting value of deformation, and other changes, 

The various standards on plastics will be published 
separately by the ASTM and will be included in the 
special compilation of standards on plastics scheduled 
for early publication by the society. 





@¢@ For small homes or apartments where space is at a 
premium, Moss Atlas Corporation has developed this 
table high electric refrigerator of 3.5 cu ft capacity. 
Overall dimensions are 34 in. high, 24 in. wide and 22 in. 
deep. Liner is all welded, finished in vitreous enamel. 
Exterior baked enamel finish is applied over rust-proofed 
steel. Condensing unit is hermetically sealed and driven 
by a % hp motor. Extended hinges permit door to open 
full when the side of the refrigerator is placed flush 
against wall. 





@ © High Vacua Techniques 
Have Industrial Applications 

Measurements of extremely high vacua were dis- 
cussed by Dr. Saul Dushman, assistant director of Gen- 
eral Electric Research Laboratory, Schenectady, N. Y., 
speaking before the High Vacuum Conference, at Perth- 
shire, Scotland, under auspices of the Society of Chem- 
ical Industry (British). A vacuum in which all but 
about a trillionth of an atmosphere has been removed, 
Dr. Dushman pointed out, can now be measured with 
relative accuracy. 

Dr. Dushman stressed how the industrial applica- 
tions of vacuum techniques have grown rapidly im 
significance, since the time when they were first used 
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EASY TO PULL 
go easily throug 
ytes off installation time. 
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EASY TO Fit t 
ring, Flamenol’ 







“* 
EASY TO TRACE Flamenol comes in seven bright, pet 
manent colors, coded per NEMA standards, to quicken protective cove ‘3 
save installation time. space-saving designs, neat wiring. 


circuit-tracing, 


NO ' 
flameproof Fla T ALL! Fire hazards are reduced b 
costs are cut menol cannot spread a fire... Repl ecause 
cut, th ois a 
acids, oils, alk — to Flamenol’s exceptional rs a, 
Flamenol ’ ; alies, moisture, sunlight; and istance to 
— ? ozon 
for 80 C ‘ ” = standard constructions, is li e... And 
N peration where exposed to ai ’ isted by UL 
ext time . ir. 
volts, let a a ee call for wiring circuits up t 
can save time ee show you how this ale o 600 
G-E office sis cen and cost. Call him at your r cable 
General ‘ / one for Bulletin GEA-4352. Appa nearest 
ectric Company, Schenectady 5, N. Y. —— 
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TRANSFORMERS 


The Dongan Insulation 
Breakdown Tester is a 
new kind of testing 
unit that not only in- 
dicates grounds, shorts 
and opens but provides 
all voltages from 100 to 
2500 in 100 volt steps. 








Equipped with “Safety Type” points and red safety 
pilot light to indicate current is ON and separate 
indicator light which will glow on partial shorts, 
lighting to full brilliance on complete insulation 
breakdown. 

WRITE FOR NEW CATALOG 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 









= The Dongan Line 





ERIALS 
OT hha 


cecal 


LOAD-VEYORS ... 


Industry's Magic Carpet. . . 
Lightest weight steel conveyor. (7st 
Reversible — use either side. “—<—<=" - 
Removable connectors. 
Easily stored. 

Stands may be placed at any point. One 
man can carry two I0 ft. sections. 

Full selection of sections. 


Write for bulletins: 
1001 Casters @ 1002 Running gear @ 1003 
Floor trucks @ 1004 Conveyor @ 1005 Lift ~ 
trucks @ 1006 Skids @ 1007 Semi skids 
and Jacks @ 1009 Special trucks, etc. © 
1101 Electric Lift truck. 


MARKET FORGE COMPANY 


—* © 6 * 
«© & 








Materials Handling Division 


30 Garvey St., Everett 49, Mass. 
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"Since Nineteen-Nine | 


in carbon-filament incandescent lamps and the early 
x-ray tubes. Present applications in industry and re- 
search are found in the design and development of 
fluorescent lamps, in magnetrons, cathode-ray tubes 
advanced x-ray equipment, mass spectrometer, and 
other directions. 

Another point made by Dr. Dushman is that methods 
of producing vacua have surpassed their measurement. 
In laboratory researches, by using great refinements, jt 
has been possible to obtain a vacuum which contains 
such a small amount of gas that it would have to be jn- 
creased at least 10** times to bring it to normal atmos. 
pheric pressure. This is indicated by the stability of the 
emission of electrons in such a vacuum. However, the 
ionization gauge, used for measuring the lowest pres- 
sures, does not indicate accurately a vacuum much be- 
low 10°? of an atmosphere. 


® @ Heat Transfer Unit for 
Water Cooled Magnetrons 

While designed for cooling power tubes in an induc- 
tion heated oven, this new heat exchanger, developed by 
Eastern Industries, Inc., is also suitable for cooling 
tubes and condensers in television transmitters, short 
wave communication equipment, radar transmitters and 





Heat exchanger for water-cooled power tubes circulates 

coolant through a radiator where heat is dissipated to 

air, dissipating 3000 watts with an air temperature rise 
of 40 F above ambient. 


general laboratory use. Uniform temperature control 
is obtained without the use of tap water. 

Heat generated by a power tube is dissipated at the 
rate of 11,000 Btu per hr by circulating the cooling 
medium through this unit. Absorbed heat is discharged 
to the air by means of a fan and radiator. Within a 
temperature rise of 40 F above ambient, heat exchanger 
will dissipate 3000 watts. 

Circulation of cooling medium is provided by a two- 
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INDUSTRIAL CONTACTORS 


2 TO 8 POLE 600 VOLT A.C. 10— 15 AMPERE SItZaa 
REVERSING ~NON-REVERSING TYPES «+ INTERCHANGEABLE CONTACTS 


Heavy steel base. 


Coil readily replaced by removing two heavy 
screws holding E-shaped magnet frame. 


Accessible solderless type terminals are 
conveniently located. All line terminals at 
top; all load terminals at bottom. 


Any pole can be easily changed from 
normally open to normally closed, 
or vice-versa, without additional parts. 


Actual Size 


eo Melamine stationary contact block and 


movable contact carrier. 


Stationary and movable contacts can be 
readily replaced with use of screw driver 
only and without removing wiring. 


eF Vacuum impregnated magnet coil 


designed for continuous 50/60 cycle service. 


For descriptive bulletin No. 600 
write Department L.-12. 


R-B-M DIVISION « Essex Wire Core. 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS—FOR 


CUR ah ee ee 


INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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Send Blueprints or Samples 


Kuhn & Jacob 
MOLDING a77 TOOL CO. 
204 SOUTHARD STREET. TRENTON 8.N. } 

Telephone Trenton 4-5391 


S. C. Ulimon, 
CONTACT THE 55 W. 42nd St, New York, N. Y. 


Telephone—Penn 6-0346 
REPRESENTATIVE 
NEAREST YOU 


Telephone—Bridgeport 7-4293 
Wm. A. Chalverus 


Telephone—GArfield 3-3322 
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o¢ Heating 
| Thermoplastics Molding 





Wm. T. Wyler, Box 126, Stratford, Conn. 


2606 WN. Fifth Street, Philadelphio, Po. 


stage centrifugal pump driven by a 
duction motor. Fan motor is 49 hp 1520 rpm, driving 
a 12 in. diam even flow fan. Coolant contained jp a 
3 gal reservoir is circulated through a reverse fioy, 
radiator, with temperature controlled by a thermostay 


¥ hp 3450 rpm ip. 


teadiinced oomens CENT 


ECTRONK TEAPERA TURE CONTROL UNIT 


ig 


| ® ® Current from an iron-constantan thermocouple is 


fed into an electronic amplifier which operates a mercury 


| relay to control 30 amp heating loads in this unit made by 


Scientific Glass Apparatus Co. Inc. Over a temperature 
range of 0 to 500 C, the sensitivity is said to be 0.25 C. 
Dual dial for setting operating temperature has 100 C 
for each division on outer scale and 1 C per division on 
inner scale. 





Cylinder for 


To deliver capacity shots of such ‘‘de-rating” mate- 
rials as polystyrene without stuffing, Watson-Stillman 
Company, Roselle, N. J., now incorporates the im- 
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Heating cylinder for injection molding has small joint 
area (1) which increases effectiveness of seal; lapped 
surfaces (2) to prevent leaks; adapter (3) holds seats 
against pressure but permits easy dismantling; all sur- 
faces (4) exposed to plastic material are chrome plated; 
countersunk heating units (5) give rapid heat trans- 
fer; nitralloy plunger (6) is water cooled. 
, in injection mold- 


proved heating cylinder, shown here 


ing machines of 4 to 80 oz capacity. 


Heat is generated by Calrod units set in grooves 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 
Fulfill Critical Requirements in a Long List 
of Distinguished Products 


meat Maia) applications Ana a 
dense, non-porous structure is an essen- 
tial characteristic, Eaton Permanent Mold 
Gray Iron Castings offer worthwhile 
Ee /AATO IN advantages. High tensile strength, free- 
= { on \ “3 N dom from leakage under pressure, free- 
. dom from distortion, and ability to take 
a high, mirror-like finish recommend 
Eaton Permanent Mold Castings, particu- 
larly for refrigeration and hydraulic 
applications. Free machinability makes 
for maximum production speed with a 
high percentage of perfect Pare 
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AUTOMATIC 
OVEN TEMPERATURE REGULATION 


The Robertshaw Model C-1 shown here is a combina- 
tion thermostat and selector switch. It automatically 
switches from “Preheat” to “Bake”. 

For fast preheating of oven, dial is turned to “Broil” 
position first, then to the temperature setting desired. 
This turns ON both the lower baking and upper 
broiling elements. Both the “Bake” and “Broil” pilots 
turn ON. When oven reaches set temperature both 
pilots turn OFF, signalling that oven is at pre-heat 
temperature and ready for food to be baked or 
roasted. The broiling element will automatically re- 
main out of the circuit and the set oven temperature 
will be maintained by cycling of lower element only. 
For low temperature and slow pre-heat, dial is turned 
from OFF to desired temperature, thus throwing on 
the lower element only. 

Write for full information about this and other 
Robertshaw Thermostats for home appliances. 













PILOT LIGHT 





PILOT LIGHT 


LINE (LINE 


Wiring Diagram No. R-2385-C—SLOW 
HEAT. A Element #1—Turn dial to any 
temperature. Element #1 cycles at set tem- 
perature. B Element #2—Turn dial to 
maximum temperature. Element #2 cycles 
at maximum temperature. FAST HEAT. 
Turn dial to maximum temperature then 
back to desired temperature. When set 
temperature is reached, elements #1 and 
#2 are automatically disconnected and 
after that only element #1 is cycling at 
set temperature. 


In home and industry EVERYTHING’S UNDER CONTROL 


© Kobertshaw- Fulton 


CONTROLS COMPANY 
ROBERTSHAW THERMOSTAT DIVISION 
YOUNGWOOD, PENNSYLVANIA 
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around the cylinder to provide large area of contagt 
and rapid heat transfer. All surfaces in contact With 
plastics are chrome plated; the injection plunger jg 
made of nitralloy and is internally water cooled to pre- 
vent coring or sticking. 





@ @ Television duplicator made by Olympic Radio & 
Television Inc., Long Island City 1, N. Y., when con- 
nected to any standard television receiver reproduces the 
image with no tuning controls or adjustments. As many 
as a dozen duplicators in parallel may be fed by one 
receiver. Unit has 11 tubes including 8 in. picture tube. 





® © Two Revised ASTM Specifications 

Revisions in two tentative specifications, recently ap- 
proved by the ASTM Administrative Committee on 
Standards, will be published in the 1948 Supplements 
to the 1946 Book of Standards, and will be issued in 
separate pamphlet form. 

Solder Metal and Bearing Alloys: Actions involving 
Specification B 32 for soft solder metal and B 23 for 
bearing alloys emanated from Committee B-2 on Non- 
Ferrous Metals and Alloys. Two additional alloys have 
been added to the group of solder metals, one designated 
5A with the desired tin at 5 per cent and 2A with 2 per 
cent tin, maximum antimony at 0.12 per cent, and 
nominal lead for 5A set at 95 per cent, and 98 per cent 
for 2A. With these two new grades there will be 30 
grades covered in the specification, including tin-lead, 
tin-lead-antimony, and silver-lead alloys. 

Specification B 23 for white metal bearing alloy, a re- 
sult of the latest action, will incorporate revised chemical 
compositions for Alloy No. 3. The minimum, desired 
and maximum requirements in per cent, are respectively, 
as follows: for antimony 7.5, 8.0, and 8.5 per cent; for 
copper 7.5, 8.0 and 8.5 per cent; and for tin 83, 84 and 
85 per cent. Alloy No. 15 is to have the copper require- 
ment of 0.40 per cent minimum deleted, and by agree- 
ment a narrower range of antimony can be specified. 

Aluminum-Base -Alloys for Castings: A statement 
from ASTM Committee B-7 on Light Metals and Alloys 
indicates that the principal revision in Specification B 20 
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50-OHM 


HAND-SIZE 


RESISTOR SHRUGS OFF 


35,000-WATT 
WALLOPS! 





It is unbelievable that so small a resistor can carry 35,U00 watts! 
But it actually happens, repeatedly, in the case of Ward Leonard Non- 
Inductive Plaque Resistors wound with Nichrome V wire — used 
in telephone carrier circuits operating through rural power lines. 


This is the story: Circuit breakers are installed in the power 
lines to protect them against “shorts” due to falling wires, etc. But the 
telephone carrier currents are blocked by the high impedance of the 
breaker solenoids. A low-impedance resistor is therefore used as a 


by-pass at each solenoid. 


When a “short” occurs, the resistor must be momentarily able 
to carry amperage far in excess of its normal rating, because mechani- 
cal lag prevents the circuit breaker from opening instantly. The same 
applies when lightning, or accumulated static charges, discharge to 
the ground. 


Tremendous strain is imposed upon the winding of the resistor 


during the instant of high current impact, yet it must stand up. 


To assure maximum performance and dependability, Ward 
Leonard uses windings of Nichrome V. This superlative Driver- 
Harris alloy sustains tremendous voltage surges without loss of 
characteristics, retains its superb stability in spite of severe thermal 
shock, stays on the job even though “jolted” again and again ... when 
a breaker makes several attempts to restore an open circuit. 


Whatever your electrical resistance problems — conventional, 
unusual, or seemingly impossible of solution — send your specifications 
to us. We manufacture and draw the most complete line of electrical 
resistance alloys in the world. 















COMMON POWER AND TELEPHONE LINE 


BREAKER 
POINTS 


} 
= 
i 


SOLENOID 


Designed to protect telephone circuits that utilize power 
supply lines, this resistor, rated at 50 ohms and 125 
watts, is intended normally to carry a current of about 
1.6 amperes. In the event of short-circuit, however, it 
will tolerate 16 times this amperage, and a voltage in- 
crease producing 35,000 watts, for the fraction of a 
second required by a power line circuit breaker to 
operate. Cooling in less than a second after sustaining 
such an abnormal current impact, the winding, of .010 in 
diameter Nichrome V wire, remains unimpaired. In fact, 
this severe treatment can be administered for 3/100ths 
of a second per second for 3 successive seconds without 
damage to the resistor. Made by Ward Leonard Electric 
Co., Mount Vernon, N. Y. 


Nichrome is Manufactured oniy by 


Driver-Harris Company 


HARRISON, 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


NEW JERSEY 
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Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes . .. PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afices plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


4.18 FO 
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From pole to pole and around the equator — you meet users of 
ESCO products. For nearly 50 years ESCO has made it a specialty to 
answer your needs for specially designed rotating electrical equipment. 
ESCO units — built-to-order generators, converters, dynamotors, 
special DC, AC, and universal motors — are dynamically balanced 
and individually tested under load conditions. Do not hesitate to send 
us your problem. ESCO will provide applicable data without obligation. 

ELECTRIC MOTORS - GENERATING PLANTS - GENERATORS 

MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 
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for aluminum-base sand castings concerns alloy SCg 
which now includes two slightly different commercial] 
alloys. The revision separates the two by establishin 
alloy SC9 and adjusting the requirements applicable to 
alloy SC8. Revisions in alloys SC5 and SC42 are based 
on the conclusion, from unpublished data, that increas. 
ing the permissible zinc content is not undesirable from 
a use viewpoint and is desirable economically. 

Specification Bb 108 for permanent mold alloys now 
divides the present alloy SC8 into alloys SC8 and SC9 
and Table III is added giving typical yield strengths, A 
minor revision of alloy SC1 recognizes that its character- 
istics are not changed by increasing the manganese and 
zinc:and that economics indicate the changes to be de- 
sirable. 


® * Battery-Powered Flash Discharge Lamp 


With a flash duration of only 0.0002 sec a new pho- 
tographic discharge lamp developed by Dormitzer Elec- 
tric and Mfg. Corp., 782 Commonwealth Ave., Boston 
15, produces as much light as a No. 5 flash bulb at 


Self-contained rechargeable wet cell battery provides power 
supply for this photographic flash discharge light source. 


1/400 sec exposure. Primary power supply carried in 
a shoulder case is a wet cell battery which when fully 
charged will furnish up to 200 flashes at intervals of 
8 to 10 sec. Built-in selenium rectifier battery charger 
operates from 110 volt a-c supply and when connected 
to a power line supplies additional energy to reduce 
recycling time to less than 8 sec. 

Battery voltage is fed to vibrator, stepped up to 28 
kv by a transformer, rectified and used to charge 4 
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Another FEDERAL achievement 
for better designed and better 
operating equipment. 


More watts per cubic inch in your cabinet 
space ...made possible by Federal’s 26-volt 
RMS square and rectangular Selenium Rectifier 
plates. By materially reducing the number of 
plates required for a given output, this important 
advance in the art of Selenium Rectifier design 
and manufacture offers engineers and designers 
new opportunities for savings in space and 
weight. Now greater power — with the efficiency 

and dependability inherent in Federal 

Selenium Rectifiers—may be had with- 











out sacrificing compactness. 

This is just one more example of Federal’s 
leadership in Selenium Rectifier development. 
When you specify Federal Selenium Rectifier 
stacks, whether square, rectangular or round, you 
can be sure that Federal will help you see the 
job through. Our engineers are interested in 
every application, and are always ready to give 
you the benefit of more than a decade of Selen- 
ium Rectifier experience. For information, write 
to Department E-216 


Federal Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 





KEEPING FEDERAL YEARS AWEAD...is |T&T's world-wide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N.J., is a unit. 






in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y. 
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Speed PRODUCTION 
a 


Reg. U.S. Pat. Off. 


SOCKET SCREW PRODUCTS 





sralkacmenataete Seseeeeell 





“Unbrako” Socket 
Set Screw with 
Knurled Cup Point. 


Pat’d & Pat. 
Pend. 





. They re Pat’d. 
| “Unbrako” Socket 
URLED s Set Screw with 
Knurled Threads. 


Knurling of - Socket 
Screws originated with 


“Unbrako” in 1934. 





Millions of these “Unbrako” Socket Screw Products—in sizes 
from No. 4 to 142” diameter, in a full range of lengths—are 
being used throughout industry to facilitate compact designs, 
reduce weight and costs. 


(A) The patented KNURLED cup point of this popular “Unbrako” 
Socket Set Screw makes it a Self-Locker . . . because the keen 
edges of the counter-clockwise KNURLS positively prevent creep, 
regardless of the most chattering vibration. A real fastener, it 
ever there was one . . . positively will not shake loose! 


(B) The KNURLING—as shown—swages the threads of this pat- 
ented “Unbrako” Socket Set Screw—so that it becomes a most 
excellent Self-Locker . . . for use with—cone, flat, oval, half and 
full dog points which can not be knurled—a Set Screw that posi- 
tively “will not shake loose’! 


As all our patented “Unbrako” Set Screws, regardless of point, 

are Self-Locking, we can lock most any set screw application. 
We are prepared to furnish “Unbrako” Socket Screw Products in 
Stainless Steel. 


Write us for the name and address of your 
nearest “‘Unbrako” Industrial Distributor 
and your copy of the “‘Unbrako”’ Catalog. 


You can’t tighten or 
loosen socket screws 
without a hex socket 
wrench, so why not get 
our No. 25 or No. 50 
“Hallowell” Hollow Han- 
dle Key Kit which con- 
tains most all hex-socket 
bits. 


i Kits. Pats. Pend. | 





OVER 45 YEARS IN BUSINESS 


STANDARD PRECSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA, BOX 594 
CHICAGO DETROIT INDIANAPOLIS ST. LOUIS SAN FRANCISCO 
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capacitor. A blinker light on the back of the main 
light assembly indicates when condenser jis charged 
Usual trigger switch then operates a thyratron tube ‘. 
the light assembly to discharge the condenser through 
a gaseous xenon-filled tube mounted in a reflector giv- 
ing a 60 deg spread. 

Interlocking switches discharge all power from the 
pack when either cover is removed, power cords are 
unplugged or the unit shut off. Power pack is com. 
pletely encased, may be operated in rain without short. 
circuit or shock. 


es 
BOOK REVIEWS 


| 


Fractional Horsepower Electrical Motors—Second Edition 
Cyril G. Veinott, manager, induction motor section, Small 
Motor Division, Westinghouse Electric Corporation, 554 
pages, 6x9 in. Published by McGraw-Hill Book Co., New 
York. $5. 


Like the first edition of 10 years ago, this one is intended 
to provide information for all those brought into contact with 
small motors—the designer, application engineer and repairman, 
Hence the treatment is general in scope, rather than a mathe- 
matical approach. Revisions have been thoroughgoing. Eight 
chapters have been rewritten entirely and new ones added. 
The chapter on the selection of the motor for a job has been 
written expressly for the application engineer, and much ip- 
formation scattered throughout the book has been slanted 
toward his interests. 

The section on two-speed pole-changing motors has been re- 
written and enlarged, a discussion of hermetic motors added, and 
the section on capacitor-start motors has been completely re- 
vised. New material also has been included on capacitor 
motors for unit heaters. The chapter on universal motors has 
been expanded to include NEMA dimensional standards for 
stator cores, and that on shaded-pole motors has been clarified 
as to theory. Also more information is provided on the 
application and performance characteristics of such motors, 
particularly in the miniature sizes. Similarly, new material has 
been added on hysteresis and induction motors. Position indi- 
cating and synchronous drive systems found useful in combat 
equipment and in industrial applications are described in the 
new edition. The section on d-c motors is enlarged and more 
conveniently arranged, as has been the chapter dealing with motor 
design features common to more than one type. A detailed 
analysis of fractional horsepower motor testing is given for 
the benefit of the application engineer. Many useful tables are 
provided. 


Vacuum-Tube Circuits—VFirst Edition, Lawrence Baker 
Arguimbau, assistant professor of Electrical Communica- 
tions, Massachusetts Institute of Technology. 668 pages 
including index, 6 x 9 in. Published by John Wiley & Sons, 
Inc., New York. Price $6. 


Text aims to direct reader’s ingenuity towards a rational ap- 
proach to engineering problems as a whole, in contrast to 
often-used method of solving specific problems. Emphasis is 
on problem analysis and in developing fundamental mathematical 
relations. Author believes that the fundamental theories are 
considerably more useful and lasting than the present-day circuit 
applications. It is not intended to say, however, that book is 
wholly theoretical in its treatment. Typical circuits are dis- 
cussed which presently have wide applications; also numerous 
problems are interspersed throughout the chapters for the 
reader to work out. Book is primarily intended for those who 
have studied the physics of vacuum tubes and possess a working 
knowledge of a-c circuits, of calculus, and of Fourier series 
Block diagram representation and the equivalent circuit method 
are often used. Book contains a good and ample list of references. 

In the twelve chapters the author discusses types of radio 
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Provides the same easy adjustment features 
and wide speed-range characteristics of the 
larger Thy-mo-trol drives, but it utilizes a 
simplified half-wave circuit. Available in 
sizes up to 14 horsepower. 


FAST, ACCURATE PRODUCTION .. 


on small conveyors, blueprint machines, 
packaging machinery, lathes, drill presses, 
and many other types of power-driven 
machines. Type H1 Thy-mo-trol provides 
speed adjustment at the turn of a knob. 
Speed may be preset or changed during 
operation. 


EASY TO INSTALL, SAVES SPACE 

Only three components in this ‘“‘pack- 
aged”’ drive—a control station, electronic 
control panel, and a specially designed d-c 
motor. No gears, belts or pulleys to adjust. 
Can be mounted on or near the machine. 
Easy to wire, operate, and service. 

Fill in the coupon and send it to us for 
a copy of the bulletin describing this 
newest development in adjustable-speed 
drives. 





TYPE HI in sizes up to 1/2 horsepower 





.-- adjustable speed from a-c power 
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Type Hl Thy- 
mo-trol for asmall 
lathe. START- 
STOP push-but- 
ton station 
mounted with the 
speed-adjustment 
knob. Cover re- 
moved from con- 
trol panel to show 
rectifier tube and 
enclosed terminal 
case. 
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Apparatus Dept., Sec. A 676-282 
General Electric Company 
Schenectady 5, N. Y. 


Please send me a copy of your new bulletin, GEA-5179, 
describing G-E Type H1 Thy-mo-trol. 
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APPLIANCE 
MANUFACTURERS 
WHO NEED: 


ath 
Rising Time Costs 

with 
Solder Pre-Forms 





Eliminate time-consuming manual solder oper- 
ations in your assembly processes. Pre-formed rings, 
washers, discs, pellets, squares, etc., complete with 
flux, save time, trim labor costs, insure cleaner, more 
uniform, sturdier bonds. We meet your specifications 
in the widest variety of solder alloys. Consult with us 
on any solder or brazing problem. 


(Literature on Request). 


or ant  Yeera ice 


Dept. D, Summit, N. J. 




















< ASBESTOS LEAD 


A. Lead wire for Toasters, waffle 
irons, table stoves, etc. 





<* & FIXTURE WIRE 

B. Heating element or units for pads, |. . ~ INSULATED wa 
toys, curling irons, heat sealers, | RESISTANCE WIRE * 
etc. Pes 
FIBERGLAS” ~?; 





INSULATED WIRE °° > 


> WIRE TQ ANY #4 
*. SPECIFICATIONS - “& 


C. Line dropping cord for radios, 
therapeutic instruments, special 
devices, etc. 






aa 


D. Special heat resisting wire for any 
application ... 


Let Lewts 
Build The Wire For You 


Sead your electronic control, communications or appliance wir- 
lng specifications for a recommended solution by our engineers. 


FOR A TRIAL ORDER OR A CARLOAD consult 


tila ea iba ic laaitl meen 


NAUGATUCK CONNECTICUT 
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communication systems; characteristics of diodes 


7 a : triodes 
pentodes and linear amplifiers; transient response of video a 
plifiers; amplitude modulation and tuned amplifiers: pow y 
, er 


amplifiers; oscillators; inverse feedback; amplitude and fre- 
quency modulation; pulses and television, properties of micro- 
waves including applications of the magnetron and klystron 
Electron-Optics—Second Edition, Dr. Paul Hatschek (trong. 
lated by A. Palme, last chapter by Dr. Walter Hausg of 
General Electric Co.). 183 pp, 6 x 9 in. Published by 
American Photographic Publishing Co., Boston, Mass, $3.5) 
Textbook is intended for the student of electronics and also 
for the engineer in allied fields who wishes to better acquaint 
himself with the fundamentals of electron-optics. It is Written 
in plain language without resorting to mathematics, Author 
has a unique way of explaining the various phenomena by 
simple analogies and of showing the existing parallel between 
light optics and electron-optics. 
300k was written in 1936 when field was in its infancy, 
Translation was made in 1944 with additional Chapter 17 and 
subsequent Chapter 18 added in 1948. These additions include 
the electron microscope, iconoscope, electron multipliers, electron 
diffraction camera, cyclotron, betatron, synchrotron, magnetron, 
klystron, phasitron and image orthicon. 





improving Component Catalogues—Discussion 

After reading with interest the recent article by Mr, 
Hieber* the thought occurs that our educational sys- 
tem has slipped. The trend in recent years has been 
in the direction that an education is not so much in 
knowing anything permanently but in knowing where 
to go look for it. This I would readily agree to, if one 
were buying seeds, because all that is needed from a 
seed catalog to actuality is a money order, some ground, 
plus a little manual work, and a lot of help from nature. 
Bevond that one can do nothing but wait. However, 
the abstract thinking required to produce a salable prod- 
uct from drawing board to the shipping room requires 
more than the ability to look through a catalog and pick 
out a complete machine. 

An electrical parts manufacturer who would prepare 
an advertisement stating all the things his product 
might do would be doing a lot of tall guessing. For 
example, Mr. Hieber mentions that inductive and non 
inductive loads are not defined enough. If a manufac- 
turer is designing a switch to operate on a line carry- 
ing a load of 15 amp how can he tell that some elec- 
trician might connect a ' hp motor in the circuit and 
an operator might also use it for a jogging switch when 
the motor is still in its starting cycle. This may sound 
like a foolish example but it has been done. How can 
the switch manufacturer explain to someone who ap- 
parently doesn’t know any better, that the switch was 
carrying an inductive load at several times the rating 
of the switch ? 

To give the designer a little more help in picking 
the right articles the request “Please contact us with 
your special problems” is often included in catalogues. 
The greatest need today in electrical engineering is to 
let the manufacturer of the part have a look at the 
application. If it won’t work he will tell you or give 
you equipment that will. If any electrical manufacturer 
could be guaranteed that his equipment would be used 
with the same meticulous care that goes into the use 
of ball bearings, I am sure that he would not hesitate 
to tell all—Leonard Clark, Cortland, N. Y. 


*See “How Can Component Catalogues Be Improved?’ by George E. 
Hieber, ELecTRICAL MANUFACTURING, July 1948, page 100. 
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tough “start & stop” jobs. 





























A FOUNDRY is one of the toughest spots for any 
motor! Yet there you'll find specially-designed Star 
Brakemotors on 24-hour duty, powering hoists and 
cranes handling tonnages in temperatures hot enough 
to make Satan sweat! 


STAR BRAKEMOTORS, backed by 35 years of 
top “know-how”, are compact... with motor and 
brake (BOTH made by STAR!) housed in one unit 
...especially designed to work together! Star’s ex- 
clusive Integral Disc Brake feature assures absolute 
and immediate response to whatever control you 
choose... hand, button, trip or automatic timing...and 
it maintains utter accuracy without adjustment! 
For “on-a-dime” stops, Star’s braking torques are set 
simply by means of powerful adjustable springs 
that respond instantaneously to sure-pull magnets. 


Full data on Star Brakemotors are contained in 
Star's new “BRAKEMOTOR BULLETIN”. 
Write today for your copy, or ask to have a Star 
Engineer show you the many advantages of Star 
Brakemotors to power your equipment. 


¥DemandeD... by leading manufacturers of materials- 
handling equipment for use where a motor is expected 
to take a daily beating from heat, cold, shock and strain 
»..to stop and start quickly and surely hour after 
hour... and to function perfectly with a minimum of 
maintenance. Star Brakemotors — specially-designed 
to meet the needs of your equipment<_ 
\ do JUST THIS. 


(A Lo-hed hoist— product of 
American Engineering Co.—in action... 
powered and controlled by a Star Brakemotor.) 


TAR BRAKEMOTORS 


STAR ELECTRIC MOTOR COMPANY 
206 field Ave., Bloomfield, N. J. 
Standard and Special Motors 
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THE BACKGROUND TO PRODUCT DESIGN 


Major business trends point to con- 
tinued high level of industrial activity, 
despite some soft spots mostly in nondurable 
goods. Copper position bears close watch- 
ing as supplies grow scarcer and prices strain 
upward in a tight market. 


election post-mortems, soul-searchings and ra- 

tionalizations. These have run the gamut from 
gloomy forecasts to bright superficialities. But the 
hard facts of business prospects are at neither extreme. 
The economic climate may not be as clement as was 
anticipated, but it’s only necessary to re-examine the 
basic structure of industrial conditions to resume a 
balanced viewpoint. 

High production and full employment have been the 
twin buttresses of the postwar prosperity. These two 
factors are likely to continue. The steadily mounting 
needs for our defense program and for European aid 
almost guarantee this. As to high taxes, no matter 
what the color of the administration in Washington, it 
is difficult to see how the tax level could be scaled 
down in view of the enormous needs of the defense 
and foreign aid programs. 


[ eestion probably been a surfeit by now of post- 


Consumers Still Have Purchasing Power 


Pressure for a fourth round of wage increases may 
lose its momentum in the face of an expected drop in 
the cost of living. This is already forecast in the 
Bureau of Labor Statistics index for October. Prices 
for textiles and some food items have already come 
down. Even in durable goods, including appliances, 
the emphasis now is on sales, and price concessions are 
being made by retail dealers. But this situation does 
not necessarily mean that consumer demand has been 
filled, nor that consumer purchasing power has been 
exhausted. This would be fallacious reasoning. 

The demand is still here. The purchasing power is 
still here. But there is a canny—and entirely salutary 
—desire to buy carefully. Wherever consumer prices 
have been lowered, the buying response has been nota- 
bly good. “The fact of dominant importance,” as the 
National City Bank (New York) states in its Novem- 
ber letter, “is that people have jobs and money. If 
they cut down in some directions they are spending in 
the aggregate more than ever before.” This, perhaps, 
spells out the economic facts of life for the manufacturer 
and designer of such consumer goods as appliances. 

In various lines of industrial equipment, and in such 
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basic areas as steel and nonferrous metals and their 
fabricated end-products, the problem is still that of 
obtaining sufficient production to meet demand. The 
nation’s construction program too has a vital bearing 
on the prospects for 1949. According to the Producers’ 
Council, Inc., the dollar volume of construction for next 
year is expected to hit $18,175 million, even slightly 
higher than the 1948 record-breaking total. 

So much for the general trends. Production-wise, 
factory sales of major groups of electrically operated 
products show sustained power. This is clearly evident 
from “The Monthly Scoreboard” chart shown below. 
Each of the seventeen product groups listed is in the 
“up” column for September (or August) as compared 
to the preceding month. Comparison with the equiva- 
lent month last year is not as good, but still there are 
ten products in the “up” column as against six in the 


THE MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 
SALES SEPT. | SALES SEPT. 


1948 COMPARED | 1948 COMPARED 


PRODUCT CLASSIFICATION TO AUGUST 1948] TO SEPT. 1947 


REFRIGERATORS 


RANGES, OVER 214 KW 


CLOTHES WASHERS (STANDARD) 








TOASTERS (NON AUTOMATIC ) 
RADIO RECEIVING SETS (ALL TYPES) 
TELEVISION RECEIVERS | 
MECHANICAL STOKERS 

WARM AIR FURNACES 2 


FARM AND HOME FREEZERS 
MACHINE TOOLS 


| 
7 SLUGHTLY UP Ng SLIGHTLY DOWN 


Note: Compiled from industry and government sources by the 
Market Research Department of ELECTRICAL MANUFACTURING. 


4 Comparison is for August 1948 as against July 1948 and 
August 1948 as against August 1947. 
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Better coats Bsa 
for live wire 
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MARVINOL 


Here’s a vinyl resin that offers many advantages in 
coats or jackets for wire. For example: 

MORE STABILITY! Marvinol offers superior stability in 
processing and in end products. High molecular weight 
gives it extra toughness and “dryness” . . . yet it is easy 
to formulate by extruding, injection molding or other 
processes ...is among the most versatile of vinyl resins. 
Wire covering made from Marvinol has greater resist- 
ance to heat and light, greater low temperature flexi- 
bility, may be brilliantly or delicately colored, has less 
heat deformation. Marvinol “coats and jackets” are 
also highly resistant to oils, acids, foods, aging, wear 
and other normally destructive factors. 


— 
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MORE UNIFORMITY! 
Marvinol resins are a development of Martin research 
and Martin’s quarter-century of plastics experience. 
They’re being produced in the world’s most modern 
chemical plant to assure unexcelled uniformity. The 
Glenn L. Martin Company, maker of Marvinol, does 
not compound or fabricate in the plastics field. If you 
coat wire, our sales engineers and customer service 
laboratory offer full technical cooperation. If you buy or 
use finished wire, ask your supplier about Marvinol. 
Write on ‘your company letterhead to: Chemicals Divi- 
sion, Dept. E-12 The Glenn L. Martin Company, 
Baltimore 3, Marvland. 


Aone. hap ygeo€ 


and Stabilizers Produced by the Chemicals Division of 


——AN INTERNATIONAL INSTITUTION 
fs, Are Made by Martin.” 
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SOLENOIDS 


AC or DC 


industrial or Aircraft 


Vertical or 
Horizontal 
Mounting 


Plunger Connec- 
tions Bushed For 
Smooth Bearing 
Surfaces 





Precision 
Designed For 
Long Life, 
Efficient 

i Operation, 
And Compact- 
ness 


Coils Easily 
Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron. 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 


Wire and Varnish. 


Our engineers are ready to solve your particular design or 


application problem. 







DEPENDABLE 


PRODUCTS 





SINCE 1927 


WEST COAST ELECTRICAL MFG. CO. 


10006 S. MAIN ST. 
LOS ANGELES 3, CALIF. 
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LAMINATION 


DIES 


Leading motor and 
electrical parts manu- 
facturers look to Cres- 
cent for accurate, 
experienced production 
of lamination dies. A 
typical Crescent job is 
the Segmental Type 
Stator Lamination Die 
shown here. Crescent 
precision dies are 
made fo your specifi- 
cations or designed 
from your part prints. 
For full information, 
ask for our new bulle- 
tin, “Specialists in 
Precision.” 









53 W. JACKSON BLVD. 
CHICAGO, Ill. 


Lincoln Park 25, Mich. 


Stam & Assembly 
vee Facilities 
Also Available 


TOOL AND 
DIE COMPANY 


1780 Southfield Road « 





“down.” Here are a few highlights: 
Vacuum Cleaners. 


October factory sales  totalleq 
281,573 units thus edging out the 280,084 sold 
in September. But there was a 21.4-per cent drop from 
the 358,546 units sold in October 1947. 
Vacuum Cleaner Manufacturers’ Association. ) 
Household Washers. All-time record of 433,919 units 
was set in September. This topped August (362,169 
units) by 19.8 per cent, and September 1947 (354,094) 
by 22.5 per cent. 
higher in September 


gust. 


(Source. 


Sales of ironers were only slight], 
37,308 as against 35,203 in Ay. 
They were appreciably down from the 53,277 
sold a year ago. (Source: American 
Troner Manufacturers’ Association. ) 

Refrigerators. NEMA members report Septembe; 
factory sales as 365,901 units (preliminary) as against 
294,559 in August. In September 1947, the sales 
totalled 290,082. 

Ranges. For units over 2% kw, September sales 
(NEMA reporting members) aggregated 131,337 
August totals were 119,460 and September 1947 totals 
were 103,246. NEMA’s monthly index for major 
electric appliances, which includes electric ranges, elec- 
tric storage water heaters, vacuum cleaners ( standard 
size ), electric washers (standard size) and electric iron- 
ers, but excludes household refrigerators, rose to 334 
in August, an increase of 58 points, as against 276 in 
July. Compared to August 1947, the increase was 
even higher—68 points. 

Television and Radio Receivers. Total September 
production of all sets (FM-AM, AM and television) 
soared to 1,280,446 units, as against 934,997 in August, 
and the postwar low of 683,438 in July. Broken down 
by type, September accounted for 88,195 TV° sets, 
171,753 FM-AM, and 1,020,498 AM, as against 64,953; 
110,879; and 759,165 in August. In evaluating the 
September figures, it should be noted that they cover 
a five-week period, but regardless of this factor the 
average weekly output in the TV and FM-AM groups 
was reported as the highest since the end of the war. 
(Source: Radio Manufacturers Association.) 

Machine Tools. Although a slight drop in new ma- 
chine tool orders was noted in September (index figure 
was 73.1 compared with 73.7 in August). actual ship- 
ments were substantially higher, with the shipments’ 
index up 14.9 points to 84.7 from 69.8 in the preceding 
month. Shipments’ index for September 1947 was 77. 
(Source: National Machine Tool Builders’ Association. 
Average 1945-47 100.) 

Potentials in machine tool business are of course far 
in excess of present output. According to a recent 
statement by NMTBA President, A. G. Bryant, opera- 
tions for the past two vears have been at about 50 per 
cent of capacity. Decline in export business owing to 
lack of American dollars abroad has been a severe dis- 
appointment. Reluctance of many metal working com- 
panies to replace outmoded machines has been another. 
This has been ascribed to “unrealistic’’ depreciation 
regulations by the Bureau of Internal Revenue. 

Statistics compiled by NEMA from members and 
reporting companies and just made available for publi- 
cation (see table) indicate that factory shipments of 
fractional-horsepower motors during the first three- 
quarters of 1948 show up pretty well in comparison 
with 1947. The story on integral-horsepower polyphase 
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First all-new watt-hour 
meter in 90 years 


GENERAL ELECTRIC CO. says: 
“The I-50 is the first all-new 
watt-hour meter in 50 years— 
new in conception, design, opera- 
tion, and use of modern materials 
and techniques. It has greater 
sustained accuracy, longer life.” 


G. E.’s new potential coil stands 
about 15 kv under impulse, and 
10 kv under 60-cycle breakdown. 
The polythene insulation stands 
up under humidity, sunlight and 
increased temperatures. It’s non- 
corrosive, resists tracking (90 
seconds minimum by ASTM test), 
permits better-insulated leads and 
neater mechanical design . 


for 


extra-long 


Look to polythene for improving 


your products! It’s light, tough, 


strong; resists chemicals and 
moisture. It has high dielectric 
strength, a low power factor and 
is stable over years of service. 
Polythene molding powders are 
available in colors . . . may be 
injection- or compression-molded 
or extruded as sheeting, tubing 
or wire-covering. 
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Plastics 


For greater insulation strength, 
reliability and secure positioning, 
the potential coil is molded to the 
electromagnet core with Du Pont 
polythene. This plastic combines 
high dielectric strength with low 
moisture-absorption. 








Du Pont polythene serves today 
in a myriad cf better electrical 
products. Wire and cable insula- 
tion . . .insulating films and tapes 
. insulating discs for coaxial 
cables—those are just a few. Be- 
cause of its remarkable combina- 
tion of good properties, polythene 
is steadily replacing many other 
materials for electrical work. 


life of potential coil 


Write today for the facts on ver- 
satile Du Pont polythene! We’ll 
send properties data plus data on 
how others have used it in making 
a host of improved products of 
many different types. Just write: 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, 
Room 1312, Arlington, N. J. 


Tune into Du Pont *‘ Cavalcade of America” 
Monday nights— NBC coast to coast 
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ENGINEERS 
WHO KNOW 


SPECIFY 
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Dano, producers of a wide variety of elec- 
trical coil windings to exact specifications, 
is geared to handle all of your coil problems. 
Simple coil requirements to specially treated 
deep impregnations with wax or varnish in 
vacuum impregnation tanks and cured in 
heat controlled ovens is the complete coil 
service offered by Dano. That’s why engi- 
neers who insist on quality, insist on Dano 
coils. 


@ Form Wound @ Acetate Section 

@ Paper Section @ Bakelite Bobbin 

@ Acetate Bobbin@ Cotton Inter- 
weave 


MADE TO YOUR EXACT SPECIFICATIONS 


—_ > 
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ALSO TRANSFORMERS MADE TO ORDER 


DANO 


93 MAIN ST., WINSTED, CONN. 
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induction motors, however, especially in sizes of | to § 
hp and 5 to 20 hp is not as good. It will be noted that 
sales have slipped appreciably. This may be a reflection 


Factory Shipments Fractional-HP and 
Integral-HP Motors" 


(First nine months of 1948 compared to 1947) 




















NT SE eee 


Jan.-Sept. Jan.-Sept, 
1948 (units |1947 (units) 








Types 


Aircraft motors, generators, and 


motor-generator sets 124,326 523,184 
Universal motors and parts 1,983,465 1,910,298 
Shaded-pole motors, all types 

rated 1/30 hp, 1725 rpm and 

smaller, not included above 1,332,372 1,804,993 
All other fractional-hp motors, 

generators and motor-generator 

sets 6,769,724 7,133,899 


Heenan rere ree eee eee inal 


Total | 10,209,887 | 11,372,374 


Integral-hp motors, single phase, 
1 hp and larger, all types 





178,553 | 249,163 


Integral-hp polyphase induction 
motors: 


1 hp up to and incl. 5 hp 461,400 624,099 
Larger than 5 hp up to and 

incl. 20 hp 158,842 184,870 
All others larger than 20 hp 

up to and incl. 200 hp 54,711 49,564 










Total 674,953 858,533 





® Based on statistics compiled by NEMA from member and reporting 
companies only. 


of curtailed demand from machine tool builders and re- 
lated machinery lines. 

Total shipments of all types of fractional-horsepower 
motors held pretty well at approximately 10.21 million 
units this year as against 11.37 million units for the 
same period last year. In universal motors, as a matter 
of fact, 1948 shipments were higher, a result no doubt 
of the sustained high production records in many major 
household appliances. 

Although 1948 shipments of aircraft motors, genera- 
tors and motor-generator sets have been lagging behind 
1947, the situation will no doubt improve rapidly as the 
increased re-armament aircraft program swings into 
high gear. 


Miscellany— 


Gearing sales have dropped in September. 
AGMA index slumped by 4.53 per cent to 320.4 as 
compared to August. Consumption of rubber 
reached 90,214 tons in September—down by 2.19 per 
cent from August. ... Of this total, 38,814 tons were 
synthetic rubber. Aggregate value of porcelain 
enameled products shipped for the first half of 1948 
was up by approximately $2,700,000, or 10.4 per cent 
compared with the same period last year. i 

August shipments of magnesium castings were 655,- 
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If you pride yourself on 
Quality Control 


you know why we stress 
uniformity 


ee ee 


CORBIN-PHILLIPS 
et ad 1 


lr your production enjoys the advantages of Quality Control, your 
assemblers need the assurance of uniformity in the screws they drive. 
Modern assembly techniques don’t allow workers time to fumble for 


the right fastener — they've got to get a good one everytime. machine 
screws 

How uniform can a screw be? If you had the opportunity to see 
Corbin’s own quality control in action, you'd realize that-perfection is 


not far off in this screw plant. Machines in top condition; trained in- 


CORBIN - PHILLIPS 


spectors giving each lot a final going-over; laboratory testing of run- 
P giving going y ss SCREWS 


of-the-mill samples. 


Get uniformity in the screws you buy—get Corbin-Phillips Machine tapping 


screws 
Screws, Corbin-Phillips Tapping Screws, and Corbin Nuts. 


S-87 








CORBIN SCREW J 


DIVISION ona 





THE AMERICAN HARDWARE CORPORATION, NEW BRITAIN, CONN. 





Warehouses: New Britain, New York, Chicago 
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“PIN-POINTS” THE HEAT 


FOR CLOSE work! 





IDEAL “’Thermo-Grip”’ 
SOLDERING TOOLS 


This is just a typical example of how Ideal ‘“Thermo- 


Grips” are making difficult soldering jobs easier. 


Here 


the problem is to concentrate the heat in one spot — 
right where it is needed — without disturbing or 
damaging other elements in the assembly. But what- 
ever the problem, there’s a “Thermo-Grip”’ to do the 


job better, faster, safer — at lower cost. 


GYee-BETTER - « « Assures FOR EVERY KIND 


complete adhesion of solder to od 
parts. No cold flow solder joints. hedoriutbeeied 
One hand is always free to apply 
the solder exactly where it is 
needed. 


Gee - FASTER... Steps up 
production because there’s no 
preparation or pre-heating re- 
quired. Instant heat is always 
ready to use for soldering wires, 
terminals, lugs, tubing—for every 
type of soldering and brazing. 


Yee-SAFER . ~~ No open 


flame, fumes or fire hazard. Re- 
sistance heating principle con- 
centrates heat at low voltage. 
Unit is fully insulated. 


Gee- AT LOWER COST... 
Speeds up soldering — does the 
job right the first time. No waste of 
materials, damage to work in proc- 
ess or spoilage. Draws current 
only when in use. Ask your whole- 
saler for full details and Free 
Demonstration today. IDEAL 
INDUSTRIES, Inc., Sycamore, III. 





Power Unit 


in jaws and heated 





J 
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“Plier” Attachment 


For soldering applications 
where work may be held 


eee 


“Pencil” Attachment 


For spot or seam soldering 
where ground clamp may 
be attached to metal port 
of worktocomplete circuit. 


“fork” Attachment 


For soldering in restricted 
spaces where straight 
tools connot be used. 


~ cameo Distributed 7h OETA 
> | 


Mla tid 
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ere Irving Smith, Ltd., Montreal 
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000 Ib; of wrought products, 497,000 Ib. . . . Lack of 
dollars abroad has cut into export sales of other lines 
in addition to machine tools. . . . Among these are 
some appliances and office business machines. 


-.. Bue 
overall world demand continues very strong. 


Sc entire ne neg TER nae ERR eee 
Copper Market Nervous 


Acvte shrinkage in visible copper supplies js 
beginning to affect the market. Aggravating the 
situation is the continuing strike at the nation’s No. 
1 mine, the Kennecott Utah properties. Estimated 
loss per week is about 5000 tons. (At this writing 
no settlement has been made.) Moreover, the 
shipping strike has tangled up import shipments 
from Chile, and it is estimated that about 30,000 
tons normally due here by the end of the year may 
be delayed until January. Overshadowing the 
current developments is the cold fact that statistic. 
ally the domestic output is almost permanently out 
of balance with normal demand. On top of this is 
the fact that obligations are mounting for Govern- 
ment stockpiles, for defense needs, and at least for 
some ECA shipments to Europe. And considerable 
foreign copper is now going direct to Europe, where 
last year it went almost entirely to this country. 

Pricewise, there’s been no official change in the 
market price of 231c per lb. But to many buyers, 
particularly the smaller ones, this is pretty much a 
fiction. “Gray market” sales have been reported 
at 26c, even 28c. Copper scrap is being bought by 
smelters at 2lc to 23c per lb. November deliveries 
of refined copper will very likely be severely cut, 
while there is a reluctance to make commitments 
for December. At least one large producer will take 
only open price orders for the December position. 

So far, the big producers have hesitated to off- 
cially set a higher price. For one thing, the election 
has made them wary of price-control action. And 
secondly, they feel that increased prices will be of 
no help in improving the supply situation as such. 
On the other hand, lead and zinc have zoomed to 
new price levels—21%4c and 17\4c per lb respec- 
tively—and it is pointed out that copper at 234%4c 
is comparatively out of line. Some easement in the 
situation should be noted when the Kennecott strike 
is settled. But at this writing at least, many con- 
sumers. except those protected by long-term con- 
tracts, are in pretty much of a scramble for supplies 
and are worried about further developments. 

October output of domestic primary market held 
at 73,754 tons as against 72,803 (corrected) in 
September; refined metal was down to 101,436 tons 
from 102,976; while deliveries of refined metal to 
consumers fell off sharply to 112,580 tons from 
122.938 (corrected). (Source: Copper Institute.) 
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Ve designer of Hobby Knit which “opens a 

brand new era of handicraft art’ required close 

tolerance needle slots to make his knitter perform 

properly. Madison-Kipp designed the die to cast the 
slots and produced the zinc castings. 

Engineers and designers often find helpful co- 

operation by Madison-Kipp craftsman whose 

life work has been the practical applica- 

tion of die castings to new uses. 


214 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias. Brus- 


sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland. 
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See 
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e Skilled ca DIE CASTING lechauies 
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WM. COULTHARD & CO. Ltd., Carlisle, England, sole SS ° A TETE TICLE of Keallg 


agents for England, most European countries, India, Aus- 
tralia, and New Zealand. 
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Every operation in the produc- 
tion and rolling of FOLLANS- 
BEE ELECTRICAL SHEETS 
is rigidly controlled to assure 
uniform electrical, mechanical, 
and physical characteristics. 
FOLLANSBEE SILICON 
STEEL is manufactured in a 
variety of grades and gauges 
suitable for all electrical de- 
sign requirements. 


The FOLLANSBEE repre- 
sentative nearest you can fur- 
nish complete information on 
FOLLANSBEE ELECTRI- 
CAL SHEETS, as well as the 
other FOLLANSBEE SPE- 
CIALTY STEELS: 


























@ COLD ROLLED STRIP 
@ POLISHED BLUE SHEETS 


@ SEAMLESS TERNE ROLL 
ROOFING 





Sales Offices—New York, Philadelphia, Rochester, Cleveland, Detroit, 
Milwaukee. Sales Agents—Chicago, Indianapolis, St. Louis, Kansas City, 
Nashville, Houston, Los Angeles, San Francisco, Seattle; Toronto and 
Montreal, Canada. Plants—Follansbee,* W. Va., and Toronto, Ohio. 
Follansbee Metal Warehouses: 
Pittsburgh, Pa., Rochester, N.Y., and Fairfield, Conn. 
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Arthur A. Berard, formerly executive vice president and gen- 
eral manager of Ward Leonard Electric Co., has been elected 
president, retaining the position of general manager as well 
He succeeds Dawson J. Burns who has been elected chairman of 
the executive committee. Mr. Berard’s affiliation with the com- 
pany began in 1920. He was appointed production manager jn 
1925 and was elected to the board of directors in 1927, He ad- 
vanced to general sales manager in 1930 and was elected execu- 
tive vice president and general manager in 1944. Mr. Berard 
is also chairman of the industrial relations committee of NEMA 

Mr. Burns has been a member of the board of directors since 
1903, serving the company as vice-president from 1908 to 1944 
| at which time he was elected president. 








Arthur A. Berard H. U. Hijermstad 


H. U. Hjermstad has joined the Sola Electric Co. as assistant 
to president J. G. Sola. Mr. Hjermstad was for the past eleven 
| years vice president in charge of manufacturing and engineering 
| for Federal Enterprises, Inc. Prior to joining Federal he was 
with A. O. Smith Corp. and the University of Wisconsin. 


A. H. Brolly, formerly chief engineer of WBKB since 1940, 
has been appointed chief engineer of Television Associates, Inc. 
Mr. Brolly’s other affiliations include Federal Telegraph and 
Farnsworth Television Inc. as chief engineer in charge of de- 
velopment, and with Philco Corp.’s television laboratory as 
project engineer. He is a member of AIEE and IRE. 


| F. C. Ritner was appointed vice president in charge of engi- 
neering and research of Carboloy Co., Inc., succeeding James 
R. Longwell who has been named assistant to the president. Mr. 
| Longwell served successively as development engineer, chief 
|engineer, factory manager and director of engineering and 


| research. 


Vernon L. Cox, formerly assistant manager of engineering of 
| the Switchgear Divisions of the General Electric Co. has been 
| appointed manager of engineering, succeeding C. H. Black who 

has been appointed manager of engineering of the construction 
| materials divisions. Mr. Cox was previously assistant engineer 
| of the Philadelphia Works. He joined the company in 1926. 


| Marvin W. Craine has been appointed works manager of 
H. W. Tuttle & Co., Adrian, Michigan, manufacturers of elec- 
trical heating elements. Mr. Craine was formerly in charge of 
production control for the Presteline Division of Pressed Steel 
Car Company. 


| 


Dr. Willard H. Bennett was appointed head of the physical 
electronics section of the Atomic and Molecular Physics Divi- 
sion of the National Bureau of Standards. Prior to joining 
NBS in 1946, Mr. Bennett was director of physical and applied 
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Thanks to SPEED NUTS* 
REPORTS MR. GEO. W. McINTYRE, 
Sales Engineer, Walway Co., Detroit, Mich. 
“Recently, a well-known automobile manufacturer In analyzing your production costs, remember that 
asked us to estimate the cost of supplying radiator SPEED NUTS can save money for you, too. Write 
core supports for his 1949 models complete with for details on our Fastening Analysis Service or 
welded nuts. Since we had no automatic welding contact your Tinnerman representative, listed in 
equipment of the type required and were a con- major city telephone directories. Tinnerman 
siderable distance from the nearest source of high- Products, Inc., Cleveland 13, Ohio. 
voltage power, our investment in wiring and pian me P ie 
: ' n Canada: minion Fasteners Limited, Hamilton 
oeepmen would have been $50,000.00! In England: Simmonds Aerocessories, Ltd., Treforest 
With the help of Tinnerman engineers, we sub- In France: Aerocessoires Simmonds, S. A. Paris 
mitted an alternate estimate based on the use of 
heavy-duty, self-retaining ‘U’-type SPEED NUTS. 
The customer accepted this proposal, gaining a PRE-LOCKED POSITION DOUBLE-LOCKED POSITION 
42.3% cost reduction over the welded-nut method ee THE eo 
... and saving the entire equipment investment.” Speed Nut 
PRINCIPLE 
Arched Bese ue 


Close-up shows heavy-du 

“U”"-type SPEED NUTS 
being slipped into bolt- 
receiving position by hand. 


On the Walway assembly line, above, assemblers are attach- 
ing 21“U"-type SPEED NUTS to each radiator core support. 
Completed product, right, is ready for final front fender, 
apron and radiator assembly, 
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CT.C_Custom-Engineers 
The Solution To 


a 


Feeding an R. F. potential through the wall of 

@ cavity oscillator presented many 
difficulties. Not only was space at a premium, 
but extreme changes 
in humidity, temper- 
ature and other service 
conditions had to 

be met. 


THE ANSWER 


C.T.C. 1795B Insulated 
Feed-Thru Terminals 
fulfilled every require- 
ment. Design-features 
like these show you why: 
Rugged construction that 
withstands loosening 
under vibration or shock 
... approved phenolic 
insulating material, JAN 
type LTS-E-4 . . . brass 
bushings, cadmium 
plated . . . brass thru- 
terminals, silver plated for 
easy soldering. 


SPECIFICATIONS 


The 1795B mounts in a 14” hole, and has an 
over-all length of approximately 7%”. C.T.C. 
Feed-Thru Terminals are available in addi- 
tional sizes. The 1795A is similar to the 
1795B, but with an over-all length of 1”. Also 
similar in design and function are X1771A 
and X1771B, but larger in size and mounting 
in a %” hole. Breakdown voltages, at 60 
cycles R.MS., are: 

1795A ...3800V X1771A...8200V 
1795B ...3200V X1771B...6000V 
Catalog No. 200 contains details of C.T.C. 
standard electric and electronic components, 
together with full information on our custom- 
engineering service. Write for it today. 


Custom or Hlandard 
The Guaranteed 





CAMBRIDGE THERMIONIC CORPORATION 
453 Concord Avenue, Cambridge 38, Mass. 


research at the Institute of Textile Technology. In 1938-194) 
he was director of research at the Electronics Research Ce 
of Newark. » 


Andrew P. Massey has joined the engineering electronics 
section of the National Bureau of Standards as head Of the 
electronics standardization group. Mr. Massey comes from the 
Navy Department where he was responsible for the development 
of electronic communications equipment for the Marine Corps 


Raymond L. Coultrip was appointed director oj engineering 
and research for Bendix Home Appliances, Inc. Mr. Coultrip 
was project engineer in charge of range developments for The 
Maytag Co. Previous affiliations include chief engineer of Per. 
fex Corp.; chief of mechanical products branch, conservation 
division of WPB; head of thermostat engineering department 
Hotpoint Inc.; and assistant electrical engineer of UL luc. 
Chicago. , 





Raymond L. Coultrip G. F. Callahan 


G. F. Callahan has been made division engineer of the General 
Electric Co.’s cathode ray tube division. Mr. Callahan was 
works manager of the Bowling Green plant of the Ken-Rad 
Tube and Lamp Corp., and joined the present company when 
the former was consolidated with the General Electric Co. 


Harold M. Detrick, formerly superintendent of radio produc- 
tion of The Magnavox Co., is now manager of the company’s 
radio division. Prior to joining Magnavox, Mr. Detrick was 
division chief engineer of Bendix Radio Corp. 


Joshua Sieger, formerly engineering chief of Great Britain’s 
wartime radar program, was appointed director of research and 
development of Freed Radio Corporation. Mr. Sieger is well 
known for his pioneer and recent work in television, having 
been in charge of design and development for Scophony, Ltd. 


Dr. Ladislaus L. Marton was made chief of the Electron Phys- 
ics Section of the National Bureau of Standards. Dr. Marton 
joined NBS in 1946 and is well known for his work on the 
development of the electron microscope. He is a member of 
several internationally known scientific societies. 





COMPANY BRIEFS 
HEE Stn RE IEC 8 NREL IRENE 8 AS EN RE ATER EEIET SO RETA 2S ES ST ETT, 


The Westinghouse Electric Corp. has announced decision to 
purchase the 57-acre plant, Sunnyvale, Calif., which was leased 
from the Joshua Hendy Iron Works. Plant is in production on 
distribution and power transformers, a-c motors, steam turbines 
up to 12,500 kw, voltage regulators, switchgear, and other 
products. 


The Columbia Steel Co., western subsidiary of United States 
Steel, has opened new cold reduction sheet and tin plate mill at 
Pittsburg, Calif. Mill is part of the $130,000,000 expansion and 
improvement program for the western area, with an estimated 
capacity of more than 300,000 net tons. 

Company has simultaneously announced the acquisition of 
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FEATURES agit. 1 


@ Sealed at the operating pin...bya neoprene ‘diay 
bars the entrance of moisture, dust, or oil yet allows | 
of operating force to the protected switch within the 


@ Sealed at the side plates ... by heavy neoprene 
a tight joint between the removable side plates and 


Thus the splash- proof, dust-proof, 
ADAPTA-CASE guards Unimax swi 
environmental hazards . . . preserves re 
operation under adverse conditions. : 


ye Se 


Ae y che 


covER PLATE 


ELECTRICAL 
RATINGS 


For a-c — type KMX, 15 
amperes 125 volts, 5 amp- 


eres 250 volts, 50-60 cy- pLUs speedy installation 


cles (non-inductive load). 






ti i aniline Unique mounting simplicity makes it easy to install Unimax pro- 

type KDMX, 10 amperes tected precision switching. 

= volts ee (non- You can mount the aluminum ADAPTA-CASE first . . . by two, 

inductive load). threaded studs on the reversible side-mounting plate . . . or by two 
screws to the base or the base-adapter Be 


Then the MX or DMX switch mounts, with a firm 
slip fit, on twopins integral withthe side- 
mounting-plate studs. That’s the whole 
switch-mounting job — no screws or nuts 
to tighten, no tools to manipulate in close 
quarters. 


















able 
ete a} ing 
adapt ‘pops methods pee ape pling “the 


With this separate mounting of the metal 
case and the switch, wiring connections 
are completed before the switch is en- 
closed in its metal housing. This means 
easier wiring . . . easier circuit changes, 
when desired. 


WRITE FOR FREE BULLETIN 


Write today for Bulletin KM-812 giving 
detailed specifications and operating char- 
acteristics. 






UNIMAX SWITCH ——— 


8) AO), nO) aan in| a oe ee OO GO ise) 7.0 O mm = 8. 


460 WEST 34th ST., NEW YORK 1, N. Le 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 





|= . GRIPMASTER ALL-METAL TYPE 


A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 


against loosening. 






GRIPMASTER CLIP-ON TYPE 












All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


PASSAIC 












NEW JERSEY 
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| named manager of chemicals division. 







property from WAA at Torrance, Calif., consisting of 200 
of land and buildings used to house aluminum plant ene 
Ing 


World War II. New sheet steel mill is scheduled { 
tion in 1950. Or comple. 





Jack & Heintz Precision Industries, Inc., Cleveland 
completed arrangements for the purchase from WAA 
ment valued over $5,000,000. Equipment, former]! 
is required for the company’s expansion program. 


Ohio, has 


Of equip. 
Y under lease 


General Electric Co. has announced reorganization 
chemical department into plastics and chemical divisions, 
K. Collins of Schenectady section was named manager 9 
tics division; John L. McMurphy of Pittsfield sectio 


of the 
Harry 
f plas- 
N Was 


Completion of a 50,000 sq ft addition to main plant was an 
nounced by the Apex Electrical Manufacturing Co. Area wil] be 
devoted to the manufacture of new automatic clothes washer 


JFD Manufacturing Co., Inc. announced completion of the new 
three story building, containing 60,000 sq ft. Plant manufactures 
radio parts and TV-FM antenna equipment and accessories 


William Brand and Co. has announced purchase of the tubular 
braiding plant of the International Braid Co., located in Provi- 
dence, R. I. Complete plant will be transferred to Fall River 
Mass. : 


Eicor, Inc., Chicago, Ill., has announced it is discontinuing 
manufacture of a-c fractional horsepower motors to provide 
facilities for a new product. Company will continue to supply 
renewal parts on discontinued items. 


nnn rrrrrrrereeeeeeeeeeeeeeeeeeeeeee eee 
ASSOCIATIONS AND SOCIETIES 


| 


Bailey Elected Head of IRE 


The Institute of Radio Engineers has announced the election 
of Stuart L. Bailey as president of the Institute for 1949. Arthur 
S. McDonald of Australia was elected vice president. Mr. 
Bailey, consulting engineer and partner of the firm Jansky and 
Bailey since 1930, has had considerable experience on engineer- 
ing problems pertaining to broadcast stations as well as on radio 
aids to marine and air navigation. He has been active on Insti- 
tute affairs, being appointed a member of board of directors in 
1943-44, and elected to the board for a three-year term begin- 
ning in 1945. He is a Fellow in IRE. 


Toussaint Appointed Chairman of 
Ironer Division of AWIMA 


M. A. Toussaint, Conlon Division assistant to president, Con- 
lon-Moore Corp., Chicago, has been appointed chairman of 
ironer division of American Washer and Ironer Manufacturers’ 
Association. Mr. Toussaint is also chairman of the association’s 
sales and advertising committee. 


CEMA Elecis Lawrence 


George W. Lawrence was elected president of the Canadian 
Electrical Manufacturers Association. Mr. Lawrence, president 
and general manager of Sangamo Co., Ltd., Leaside, Ontario, 


| has served CEMA in an executive capacity since its inception. 
| He is a member of CEMA’s executive council, member of Pro- 
| fessional Engineers Association and AIFE. 


AWS Elects Sieger 

The American Welding Society has elected George N. Sieger 
as president for 1948-49 term. Mr. Sieger, president of S-M-S 
Corp., Detroit, is a recognized authority on resistance welding. 
He is a past president of the Resistance Welder Manufacturers 
Association and has served in various advisory capacities for 


| the WPB during the last war. He is a member of the American 


Society for Metals and the SAE. 
Todd Heads ASME 


James M. Todd, consulting engineer, has been elected presi- 
dent of The American Society of Mechanical Engineers for 
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A Successful Project 
with Delph in the picture 










Dolph’s Synthite PX-5 
Black Baking Varnish 


Pouring it on. . THICK 


A full five mil build-up with each coat of Synthite PX-5... 
that’s just one of the many reasons why Hanson-Van Winkle- 
Munning engineers prefer Dolph Black Baking Varnish. 


Low-voltage motor generator sets built by Hanson-Van 
Winkle-Munning must withstand high ambient temperatures 
and high humidity, corrosive fumes and metallic dust natu- 
rally prevalent in electroplating and electrotyping plants. 


Big stators, part of these same sets, are immersed in the 
deep varnish tank below, for their varnish bath. And, Dolph’s 
Synthite PX-5, Black Baking Varnish bakes out completely 
in 4-8 hours, at temperatures from 275° to 300° F. 


Why not let our Service Engineering Department study 
your production problems to give you the right insulating 
varnish for the job you have to do. They’ll help put your 
treating cycle on a profitable basis, too. Write for our catalog 
or for technical assistance. John C. Dolph Co., 1058 Broad St., 
Newark, N. J. 





Member Electrical Insulating Varnish Section, NEMA 


INSULATING VARNISH SPEC PACE ss 
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“FREEZING” 


is expensive 






















Unique design and spring suspension prevent 
it in this Ward Leonard Relay 


The generous wipe imparted to the con- 
tacts of Ward Leonard Heavy Duty (105) 
Relay by its unique design and spring 
suspension, results in freedom from con- 
tact “freezing” or welding. 

This mighty midget will perform motor 
starting functions ordinarily assigned to 
larger relays. 

Ward Leonard relays are ‘‘Result-En- 
gineered”. By modifying a basic design, 
Ward Leonard can give you the results of 
a special ... for the price of a standard. 

Write for Relay Catalog. Ward Leonard 
Electric Co., 34 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 


MERA 
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1949. Mr. Todd established his private practice as consultj 

mechanical and electrical engineer in 1928, specializing ak 
conditioning, power plants, and equipment for large building, 
and factories. He has been active in local and national] affair 
in both the ASME and AIEE, having organized the New 
Orleans’ section of the AIEE and the ASME student branche 
at Tulane and Louisiana State University. During Wortq Wa 
II he was a consultant on mechanical and electrical problems 
for the Army, Navy and Maritime Commission. 


NEMA Adopts Standards for 


Grounded Receptacle and Plug 


New type of receptacle and attachment plug is designed to 
facilitate grounding of the exposed metal parts of portable ap- 
pliances, where required by NEC or for other specific reasons, 
Standards were evolved and recommended by a special commit. 
tee of the National Electrical Code Committee in conjunction 
with AIEE. The particular features of the device as noted jn 
the Committee’s report are as follows: 

Receptacles. Each receptable is rated at 15 amp, 125 volts to 
fit standard 134 x 2% in. outlet box. Receptacles may be single 
or duplex and standard outlet plates may be used. Each 
receptacle is provided with two current-carrying contacts and 
one grounding contact. Each duplex receptacle to accommodate 
two three-pole grounding attachment plugs, two two-pole stan- 
dard parallel-blade attachment plugs, or one of each. Grounding 
contact in receptacle is electrically connected to the strap or 
mounting yoke, also to a terminal on receptacle for connection 
of a grounding conductor. Binding-screw head for connection of 
grounding conductor is hexagonal in shape and green in color. 

Plug Caps. Three-pole attachment plug is provided with a 
grounding prong of such size and shape so that it cannot be 
inserted into current-carrying contacts. Grounding prong js 
to be longer than the other two prongs so that, when inserting 
it into receptacle, the grounding connection is completed before 
current-carrying prongs make contact. Binding-screw head for 
connection of grounding conductor is hexagonal in shape and 
green in color. 


Calendar of Meetings 


NOV. 28-DEC. 3—Annual Meeting, The American So- 
ciety of Mechanical Engineers, Hotels Pennsylvania and 
New Yorker, New York City. 


Nov. 29-Dec. 4—18th National Exposition of Power and 
Mechanical Engineering, Grand Central Palace, New 
York City. 


Dec. 1-3—National Association of Manufacturers—53rd 
Congress of American Industry, The Waldorf-Astoria, 
New York City. 


Dec. 5-8—44th Annual Meeting, The American Society 
of Refrigerating Engineers, Hotel Statler, Washington, 


D; ho. 


Dec. 10-11—1948 Southwestern Conference, Institute of 
Radio Engineers, Dallas, Texas. 


Jan. 10-12—-Conference on High Frequency Measure- 
ments, American Institute of Electrical Engineers, Wash- 
ington, D. C. 


Jan. 19-21—Annual National Technical Conference, So- 
ciety of Plastic Engineers, Hotel Bellevue-Stratford, 
Philadelphia, Pa. 

Jan. 31-Feb. 4—1949 Winter General Meeting, American 
Institute of Electrical Engineers, New York City. 
Feb. 28-Mar. 4—1949 Spring Meeting and Committee 
Week, American Society for Testing Materials, Hotel 
Edgewater Beach, Chicago. 

Mar. 7-10—1949 National Convention, Institute of Radio 
Engineers, New York City. 
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you need 
Radio Parts... 





in quantities. 


suitable to Volume 


Production...it may 


pay youto call upon 





Ax Design 
Engineers or 
United-Carr and its 
subsidiaries. They 
have helped many 


manufacturers J 






* CUT COSTS & 
* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED-CARR 
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NEW CATALOG 
by Ward Leonard 


WHERE 


Have you received your copy? BASIC 


It’s packed full of helpful informa- 
tion for engineers and designers. [i}/aUiN 
You'll find the resistor, rheostat, re- 
lay or control device you need quick- IN 
ly in this new Ward Leonard com- ELECTRIC 

3 
plete Jine catalog. 

If you have not yet received your [Minin 
complimentary copy, write on your 
company letterhead, and we will see [iii 
that it is forwarded to you immedi- : 
ately. RESULI- 

Simply address Ward Leonard ENGINEERED 
Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal fii 
cities of U. S. and Canada. 
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Acadia Synthe 


Processors of Sy" 
and Plastics; 
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tic Division, 
nthetic Rubber 


Sheets, Extru- 


ided Parts. 


e Excluding 









dirt, grit, dust 


e Retaining lubricants 


+ Thermostatic insulation 


e Isolating vibration 


e Cushioning shock 


* Electrical insulation 


e Weight reduction 


e Temperature control 
,packing, seals 


ters 


e Padding, 
e Air and liquid fi 
ts, channels, etc. 


e Gaske’ 
ing, ete ° 


° Grinding, polish 


e Instrument mounts 
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REPLACED PORCELAIN 


24 hours’ continuous immersion 
in a strong solution of lye, without 
a single sign of damage to the 
finish! That’s the grueling test to 
which Dexter Appliance Corpora- 
tion subjected Sherwin-Williams’ 
Super-Clad . . . a test that Super- 
Clad took in its stride. Super-Clad 
had originally been developed as 
a finish for the interior and agi- 


tator of Dexter’s double-tank 
washer. But out of that test came 
Dexter’s decision to use Super- 
Clad on the exterior — replacing 
porcelain! 

That’s just a single instance of 
the remarkable results appliance 
manufacturers are obtaining with 
the Sherwin-Williams line of 
Appliance Finishes. Write for the 


Features of Sherwin-Williams Appliance Finishes 


Ease of application, excellent 
opacity and build. 


Range of baking adaptable to 
various types of products. 


Resistance to fruit acids, bever- 
ages, food and alkali. 


Excellent adhesion. 


Hardness, toughness, durability, 


Color stability and retention. 


marproofness. 


Sales appeal. 





Great resistance to humidity 
and soap-water immersion. 


Economy of application. 


full story! The Sherwin-Williams 
Co., Industrial Division, Cleve- 
land 1, Ohio. (Export Division, 
Newark, N. J.) 

Another Product of Sherwin- 
Williams Industrial Research. 
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‘ON STANDARD LIFE-LINE MOTORS... 
IM RATINGS FOR 60% OF INDUSTRY'S ERIE 


To meet industry's urgent need for more—and better— 
motors, Westinghouse embarked two years ago on the 
biggest engineering and manufacturing program ever 
undertaken in this field. 

Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications. 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up, with machines and new techniques never used 
before to manufacture motors. 

Today, we announce the attainment of our first objective. 


Westin 


PLANTS IN 25 CITIES... 


The new Life-Line motor is now available from 
in standard types from 1 to 15 hp. 


This objective was selected as of first importance, 


since 60% of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as increased output makes them possible. 
Watch for them... 
Westinghouse representative. Westinghouse Electric 


phone your orders to your nearest 


Corporation, Box 868, Pittsburgh 30, Pa. J-21497 


OFFICES EVERYWHERE 


nghou se 





WHAT is MEANT BY “STANDARD” MOTORS 
“sandard” motors include drip- -proof, splash- TYPES INCLUDED AS UNEAR-STANDARD® 
proof, totally- -enclosed, fan- cooled and some oo MOTORS 
totally- -enclosed, non- ventilated complete motors, : 
ball-bearing type, having standard electrical 
characteristics (220/440 volt, 2 OF 3- -phase, 
50 or 60- cycle, standard speed torque and time- 
temperature characteristics )- 

Available from stock in ratings indicated below. 
Very short delivery on any standard non- -stock 
rating in these frame sizes. 


“Near-standard” motors are those with minor 
modifications, which include such items as double 
shaft extensions, NEMA standard B and C flanges, 
special No. 1 insulation, round frame, conduit box 
opposite standard, squeeze connectors instead of 

conduit box, TENV motors, partial motors, 50- 
cycle, 4 40° C. rise ope® motors, etc. 


Short delivery in frame sizes listed below. 


-F h , cl ’ 11 
ors 


Life-Line A c 3 
at | a 
RPM FR ron VOLTS bet ase, 60-Cycle, Squirrel-Cage Motors 
pENCLOS USS TY 


Ces ee 


ON TO TT ele 

TORS 

SP Pe 0 % 445 FRAME 
AND SMALLER 


Here’s good news for motor users. Westinghouse squirrel- 

~~ motors... open or splashproof, NEMA designs B and C, 

ve 364 through 445... can now be obtained in 6 weeks 

i ess. eo are in stock. Even the larger sizes, up to 200-300 
, now have reduced shi — 

ae ipping schedules the shortest 
Your local Westinghouse representative will 

specific information on the motors you need . 

to your phone call. 


give you 
. in answer 
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Fractured 


for safety 


These bearing parts are part of a day’s vital statistics in 
Federal’s “bureau of standards: Here race rings and balls 
are crush-tested after hardening to determine their load 
bearing strength, etch tested for any minute cracks in the 
fracture and Rockwell checked for hardness. 
Conditioning a Federal Ball Bearing to deliver the right 
degree of resilience, toughness and resistance to compres- 
sion and distortion starts with hardening the race rings right 
through to the core to withstand the severe pressure of the 
ball on the ball track, particularly under heavy load. Auto- 
matic electric controls insure a uniform heat-treat through- 


out the entire Federal hardening cycle. The silky fracture 
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tells the “inside” story in inspection; performance proves it. 
Every fourth operator is an inspector at Federal during 
the more than 100 individual manufacturing, inspection 
and cleaning operations that go into every Federal Bearing. 
There’s a size and type that fits your application in the 
Federal line. Our Catalogue “K” describes them all. May 


we send you a copy? 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
2640 Book Tower, Detroit 26, Mich. 


402 Swetland Bldg., Cleveland 15, Ohio 
8 South Michigan Avenue, Chicago 3, Ill. 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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1000 Watt Cap.: 41/2” 
1500 Warn cob: 412, x6 Ya" base x 7” high 
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“One Good Turn V) ora Le 


LINE VOLTAGE REGULATING Tuamsyoumer 


When available line voltages VOry sufficiently to impede 


he sofort ged by owierecst tne THE COMPLETE “GRACOIL” LINE INCLUDES 
Transformer. A VARIETY OF DEPENDABLE TRANSFORMERS 


Voltage Regulating 
Offered in 1000 to 1500 watt ratings, it raises OF « Open-Type (Strap oF bracket mounting) 





lowers the voltage supply through taps which match in- 

put voltages of $0-85-90-95-100-110 and 125,to proo Half-Shell (1 or 2 shells) * Fully Enclosed 
vide an output of 115 volts to meet the ysual operating « Filament * Audio * Filter Reactors * Isolation 
need. Here’s how it works. Voltage adjustment is made x Step-Up x Step-down « Special Transformers 


by dialing the positive, smooth roller action rotary switch 
shown to the right, from “OFF” to the existing input volt- 
age. A rugged voltmeter at left, indicates the output 
voltage on a special scale calibrated over an extreme 
range of 0 to 150 volts. The sector 110-117 volts is 


WINDINGS 


Coil Assemblies include: 





colored red and bracketed. The unit operates at rated . : 
loads without heating beyond accepted standards. It is Motor Field «Choke «Balance: Induction » Mag- 
your best answer - -- at lowest cost. net « Reactance sTiming Relay « Solenoid *Tel- 


We invite you—submit your problem on variable line ephone Types—Wound to exact specifications. 
voltage regulation oF any other transformer requirement. 


Tes ELEC 
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| 2734 N. PULAS S AND TRANSFORMERS 
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Nothing makes a better impression on your customers than good 





product performance. And since the performance of your prod- 
uct depends on good power zone operation, it’s good horse 
sense to select a fractional horsepower motor ... one of EMC’s 
extensive line .. . that can be custom-produced to meet your exact 
needs. Low initial cost, reduced operating expense, compactness 
and quiet operation are some of the sales advantages invariably 


added to products tailored with EMC Motors. Write for catalog. 


i 
ELECTRIC MOTOR CORPORATION ; | 
RACINE, WISCONSIN 


Please send the new specification sheet that makes it easy to ; £ 5 E re sf ee Hy C fe tt sf o be 
~ CORPORATION 


list all important facts about our product to be powered. 
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PORCELAINS 
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Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 


MANUFACTURERS ASSOCIATION When electricity was born, Porcelain followed as the necessity 


for insulation developed. It is the age-old insulator. Porcelain’s 
electrical properties have been proven and accepted through 
years of experience. 


Within the last ten years the electrical porcelain industry has 
been amazingly transformed through modern scientific pro- 
duction and engineering methods. Problems of physical design 
that once nettled engineers have been solved through modern 
techniques of porcelain manufacture. 

The “Continuous Kiln” has replaced the old-fashioned “Peri- 
odic Kiln.” Instrument controlled “Charted Course” firing is 
common practice. Modern Power Presses have improved 
quality and production. Techniques like these, plus a wide 
range of new formulas, have given birth to a new modern 
insulation. 


To these techniques add a priceless ingredient: attitude. The 
attitude of Special Electrical Porcelain producers is a determi- 
nation to work out with you the problems raised by modern 
design. 


Meet this challenge. Submit your problem. Chances are that 
Special Electrical Porcelain can match your precise needs— 
physical as well as electrical. 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
Pr. 0 


- BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


PORCELAIN KEEPS PACE WITH DESIGN PROGRESS 
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We make them in dozens of styles 
and sizes. For industrial use — sockets 
that hold the bulb in tight contact 
regardless of vibration. Sockets that 
fit into small spaces for small bulb 
spotlighting work. Socket adapters that 
screw into standard sockets and pro- 
vide bayonet base for smaller bulbs 
— as for example flash bulbs on 
cameras, etc. Sockets for electronic 
devices, electric eye, radio testing 
equipment, etc. Sockets are our busi- 
ness in stock or made to order. 

On one of your machines you want 
a work light built for the job — send 
us blueprint and specifications and we 
will build it. 

Maybe you want a wire guard to 
protect bulbs from flying pieces or 


from other hazards —- we have what 
you want or can make it. Connectors 
too for joining extension lines — 


many types and sizes. 

We are specialists in sockets and 
near cousins thereto. 

We will work directly with you on 
Special Design and Quantity orders. 
Your Mill Supply House or Electrical 
Jobber will provide every assistance. 

When you think of Sockets think of 
Morse. 


THERE IS A IF YOU HAVE 
MORSE SOCKET A SOCKET 

TO MEET EVERY PROBLEM — LET 
SPECIAL REQUIREMENT. & € C a E T US SOLVE IT. 


FRANK W. MORSE COMPANY, 1300 Soldiers Field Road, Boston 35, Mass. 


Also manufacturers of PLUG RECEPTACLES © LAMP SOCKET ADAPTERS ® SOCKET EXTENSIONS ® BAYONET TYPE SOCKETS 
BRASS CLEATS ® WIRE CONNECTORS ® SWITCHES ® COPPER and BRASS TERMINALS ® LAMP GUARDS ® CEILING and 
CLOCK GUARDS 
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For electrical components — from the smallest coils and 
condensers to magnetos and large relays — wherever you 
require Varnished Paper insulation — use flexible Irvington 
Varnished Papers. Choose from a variety of types and 
thicknesses adaptable to every varnished paper need. 
By specifying Irvington Varnished Papers you benefit 
from 40 years of experience in developing and manufac- 
turing varnished insulations. Base papers must meet rigid 
specifications before acceptance for varnishing—low acidity 
— uniform thickness — tensile strength — resistance to tear- 
ing. Papers are coated with Irvington Insulating Varnishes 
for high dielectric strength, resistance to heat, oil and mois- 
ture. Special care in coating assures a varnish film that is 
smooth, even and free from pinholes. 
Sea Write today for test samples of Irvington Varnished 
ML Papers. Specify types and thicknesses from the list below 
at left. Papers are available in full 36 inch width or tape 
rolls, or in sheets. 


Thin varnished papers are 
used as layer insulation for 
condensers, magnetos, igni- 
tion and induction coils; 
available in 2 or 3 ply rolls 
if required. Heavier papers 
for larger windings and spacer 
insulation. 


THICKNESS RANGE 






IRVINGTON 





Condenser Tissue . .00075” to .002” 









Wer Pam .° vik le lst aR ee” 

Bond Popes . . . . «  . 0015” to .006” Varntsh Y Insulator Company 
Red Rope Paper . . . . . 007” to.015” 

Asbestos Papers . . . «. « .007” to .030” me Irvington 11, New Jersey 
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Authorized distributors in: Baltimore; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Los Angeles; 
New Hartford, N. Y.; New Orleans; New York; Philadelphia; Pittsburgh; St. Lovis; San Francisco; Seattle; Hamilton, Ontario, Canada. 
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SEYMOUR PHOSPHOR BRONZE 


Successful spring design is the result of skilled engineering and “service 
insured” metal, such as Seymour Phosphor Bronze. The alloy must fit 
the job. In springs particularly, resistance to fatigue, corrosion and 
abrasion is vitally important, for when a product fails in service, the 
loss is incalculable. 


If springs are a vital part of your product, consider the advantages of 
using Seymour Phosphor Bronze. Springs made of this alloy withstand 
hundreds of thousands of flexures without impairment, stubbornly resist 
corrosion and abrasion, and are practically indifferent to thermal 
change. 


iS For complete information on the properties of phosphor bronze, 





write for the new Seymour Phosphor Bronze Catalog. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


Bae Fee eS 









NONFERROUS ALLOYS SINCE 1878 
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GAIR CONTAINER SERVICE 
EMBODIES THE FACILITIES 


of having a CONTAINER PLANT 
right in your own “BACK-YARD” 


GAIR Container Service is GAIRanteed 
to embrace Four Outstanding Features... 










@ Speedy, dependable shipping service. 


® TECHNICAL cooperation ...replete with new 
ideas for packing and shipping merchandise. 


© TECHNICAL advice on proper methods of 
sealing containers, by hand or by machine. 


© TECHNICAL information...relative merits 
of corrugated, solid fibre, jute and Kraft. 


Write for your Free Copy of 


A Sealing of Corrugated and Solid Fibre 
Containers, or... 


B Container Handbook. 





ROBERT GAIR COMPANY, INC. 
NEW YORK e@ TORONTO 


PAPERBOARD e FOLDING CARTONS e SHIPPING CONTAINERS 
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More for your money with STANDARD @ Fractional- Horsepower MOTORS 


GENERAL ELECTRIC is now producing definite-purpose 
motors, such as washing-machine motors, sump-pump 
motors, hermetics and the others shown below, as well 
as 11 types of general-purpose motors. These are being 
made in standard designs. Ratings, performance standards, 
dimensions, and special features (such as type of enclo- 
sure, bearings, etc.) follow the standards worked out by 
the National Electrical Manufacturers Association in con- 
junction with your industry associations. Thus, you get all 
the advantages of standardization and—over 1600 G-E 
standard motors to choose from. 

A Recent Bulletin You'll Want. A brief, but concise 
G-E bulletin tells what the standards are and how they are 





Unit-Bearing Fan Washing Machine Oil Burner 





{ 
applied. Ask your local G-E office for Bulletin GES-3565 
or write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


Lower Prices are Proof. Increased production costs 
made it necessary for General Electric to adjust its prices 
upwards in June of 1948. However, prices on fractional 
horsepower motors are still 5% lower than they were in 
December, 1947 due to two successive price reductions in 
1948 both of which were direct results of the standardiza- 
tion program. With fewer motor types to build, G.E. has 
been able to concentrate on those motors most widely 
demanded. The resulting savings are passed along to you 
and your customers as worthwhile price reductions. 





Machine Tool Gas Pump Hermetic Refrigeration 
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SERIES MOTOR 
PARTS 


General Electric offers all manufacturers of portable tools, 
business machines, and small appliances a complete line of 
fractional horsepower series motor parts tailored individ- 
ually to meet a wide variety of requirements. These series 
motor parts are composed of standardized components — 
brushes, commutators and laminations, with shafts dimen- 
sions and performance modified to meet special needs. With 
these standardized components, device manufacturers save 
on engineering time and motor costs. 


These motors are classified in two principal groups: 


Heavy Duty Parts—A complete line to stand up under 
rugged service, featuring high efficiency and good speed 
regulation. Primarily for portable tools such as drills, saws, 
and sanders, they have extra features to withstand heavy 
short-duration overloads and high light load speeds. 


Normal Duty Parts—In smaller sizes and for more uni- 
form loads than the heavy duty parts. Made especially for 
such devices as vacuum cleaners, blowers, mixers, and small 
floor polishers, where good performance and reliability are 





essential, but where not all the extra features in heavy duty 
parts are needed. 


Important Construction Features of G-E Series Motor Parts 


Commutator—Precision built, strong, and accurately fin- 
ished to operate quietly and have long life. Commutator 
Leads—Firmly staked in commutator bars, soldered, and 
secured for maximum protection against breakage. Arma- 
ture—Carefully wound and insulated to meet specifications. 
Balanced for smooth operation, fan cooled for long life. 
Field Assembly—Standardized dimensions closely main- 
tained for easy assembly in customer's device. Insulated 
windings anchored in the lamination assembly have flexible 
leads to facilitate connections. Brush Assemblies —Made 
from scientifically selected materials which assure long 
service, protect commutator surfaces, and give excellent 
commutation. 

For further information on G.E., series motor parts, 
write for Bulletin GEA 1942. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 
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Sump Pump General Purpose 
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* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad, 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD ) 


256 ELECTRICAL MANUFACTURING 





Fl 


@ Light Weigh! 


@ High Are Res 
@ Easy Assembly and 
Disassembly 

er Parts than any 
nnector 


istance 


ae Few 
other Co 


BENDIX 
SCINTILLA ) 


DECEMBER 1948 


| 
a 
ah 
a 
: 

i 


PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a minimum 
voltage drop are only part of the many new advantages you 
get with Bendix-Scintilla* Electrical Connectors. The use of 
“Scinflex”’ dielectric material, an exclusive new Bendix- 
Scintilla development of outstanding stability, increases 
resistance to flashover and creepage. In temperature extremes, 
from —67° F. to +300° F., performance is remarkable. 
Dielectric strength is never less than 300 volts per mil. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market —and that means lower maintenance 


costs and better performance. *TRADEMARK 


Available in all Standard A.N. Contact Configurations. 
Write our Sales Department for detailed information. 





Guide to Buying 


AMAR ana ea Na) 


@ An alphabetically arranged list of all those product components 


and services offered by Electrical Manufacturing advertisers. 


Cor- 


rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


Page number of advertisers’ latest advertisements. 
Electrical Manufacturing, 


Director, 


Reader Service, 


Write the 
if either 


product or company information sought is not found here. 


ADHESIVES 

Ambroid Co., 305 Franklin, Boston 10. 
Mass. 

Armstrong Cork Co., 9503 Arch, Lan- 


caster, Pa. 
Minnesota Mining & Mfg. Co., 
quier Ave., St. Paul 6, Minn. 


ALUMINUM 


Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.” 
Federated Metals Div., American Smelt- 


900 Fa- 


ing & Refining Co., 120 Broadwav. 
New York. N. Y. 

Reynolds Metals Co., 2500 S. Third, 
Louisville, Ky. 

AMMETERS. See Instruments. 

ANODES, PLATING 

American Brass Co., Waterbury *9. 
Conn. ‘‘Anaconda.”’ 

aes Co., Inc., 113 Astor, Newark 
5, >» Oe 

Bridgeport Brass Co., Bridgeport 2. 
Conn. (Copper.) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours &—Co., Inc., E. L.. 
eas Dept., Wilmington. 

Federated Metals Div., American Smelt- 
ing Refining Co., 120 Broadway. 
New York, N. Y. 

General Plate Div., Metals & Cortrols 
Corp., 411 Forest, Attleboro, Mass. 
(Silver, Gold.) 


Handy & Harman, 32 Fulton, New York 
7, N. Y. (Silver.) 


Phosphor Bronze Corp., Dept. A. 2200 
Washington Ave., Philadelphia 46, Pa. 
“Elephant Brand.’’ 

Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


ASBESTOS SLEEVING. See Sleevine 
and Tape, Asbestos. 

BALANCING MACHINES 

ae Mfg. Co., Dept. E13, Rock Island, 

Westinghouse Elec. Corp., P.O. Box 3%. 
Pittsburgh 30, Pa. 

BALLASTS FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
Hoover Ball Bearing Co., Ann Arbor, 
Mich 


SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, Ill. 


BASES, MOTOR. See Motor Slide 
Bases. 

BATTERIES, DRY 

Mallory & Co., Inc., P. R., Indianapolis 


.. Inc., Dept. EM,- 30 

E. 42nd, New York 17, N. Y. 

Radio Corporation of America, Com 
mercial Engineering, Section ER 71 
Harrison, N. J. 

Vitamite Co., 227 W. 64th, New York 
23, N. Y. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 

BEARINGS, BABBITT 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. Steel or Bronzed Backed 

Moraine Products Division of General 
Motors, Dayton, 0. (Steel-Backed.) 
BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 104 5th Ave., New 
York 11, N. Y. 
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Miniature Irecision Bearings, Ine., 
Keene, N. 

New Departure Div. General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn. 

BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 


ew Bearings Co., Inc., Poughkeepsie, 


Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 

Jack & Heintz Precision Industries, Inc., 
Cleveland 1, O. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Div., General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn. ‘‘Cartridge.”’ 

SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32, Pa 


Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook QOil- Less Bearing Co., 
Bound Brook, N. J., ‘‘Bound Brook,”’ 
““Compo.”’ 

‘me Brass & Bronze Co., Toledo 9, 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Bronze on Steel) 
“*Leadoyl.”’ 

ae = Co., Inc., P. R., Indianapolis 

, Ind. 

Moraine Products Div., General Motors, 
Dayton, O. 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, 0. 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 
“Elephant Brand.”’ 

Randall Graphite Bearings, Inc., 609 W. 


Lake, Dept. 415, Chicago 6, Ill. 
BEARINGS AND BUSHINGS. 
— (Powdered 
a 


Amplex Mfg. Co. Div., Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil- Less Bearing Co., 
Bound Brook, N. J. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Div., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 415, Chicago 6, IIL 
BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastic Ave., Pitts- 
field, Mass. ““Textolite.”’ 


National Carbon Co., Inc., Dept. EM, 30 
E. 42nd, New York 17, N. Y 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Lockland, Cincinnati 15, 


Ryerson & Son, Inc., Joseph T., Chicago, 


Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) * 


Lord Mfg. Co., Erie, Pa. 
BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., 


BELLOWS, METALLIC 


Clifford Mfg. Co., 568 E. First, 
27, Mass. ‘‘Hydrog.” 


(Rubber- 


Valparaiso, Ind. 


Boston 


RELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. ‘‘Di-Acor.’’ 


BERYLLIUM COPPER (Rod, Strip 
Tube, Wire) 


Beryllium Corp., Dept. 2E, Reading 5, 


Pa. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Riverside Metal Co., Riverside, N. J. 
BIMETALS. See Thermostatic Bimetals. 


BISMUTH ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. 


BITS, SCREW AND BOLT. 
Screw Keys & Wrenches. 


BLADES, FAN 
Barber-Coleman 


See Socket 


Co., Rockford, Ill. 
BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
Norma-Hoffmann Bearings Corp., Hamil- 


ton Ave., Stamford, Conn. 

Randall Graphite Bearings, Inc., 609 W. 
Lake St., Dept. 415, Chicago 6, II. 
SKF Industries, Inc., Front St. & Erie 

Ave., Philadelphia 32, Pa. 
BLOCKS, TERMINAL. See Strips, 


Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 

BLOWERS. See Fans and Blowers. 
BOBBINS, COIL. See Coil Cores and 
Forms. 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 
Metal. 

BOXES and CRATES, WIREBOUND 


See also Containers, 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 W. 
2lst Place, Chicago 8, Il. 

Wirebound Box Manufacturers Assn., 
a 1840, Borland Bldg., Chicago 8, 


Packaging and 


BRAKES, BENDING. 
Brakes and Shears. 


BRASS. BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


Waterbury 88, 


See Benders, 


American Brass Company, 


Comm. ‘‘Anaconda’’ (Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished). ‘‘Nickeloid.’’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 


(Also “‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 


0. (Bronze Bars). 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 

Hussey & Co., C. G., Pittsburgh, Pa. 

[lsco Copper Tube & Products. Inc., Cin- 
cinnati 27, O. (Copper Tubing) 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 





BRAZING ALLOYS, SILVER 
Baker & Co., Inc., 113 
. ti ne Astor, Newark 5, 


Callite’ Tungsten 
c ee C59 Ms 
hase Brass Copper Co., I 
bury 91, Conn. ne., Water. 
General Plate Div., Metals an Contro} 
Corp., 411 Forest, Attleboro, Mom 8 


c s 
Fai 47 89th, 


Handy & Harman, 82 Fulton, 
7, N. Y._ ‘‘Easy-Flo,’’ Silene ren 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 98 

Westinghouse Electric Corp., P, oS 
868, Pittsburgh 30, Pa. ” 

Gandy ee, 82 Fulton, New Yor 
4, as . 


BRONZE. See Brass, 


Bronze & ’ 
also Phosphor Bronze Copper: 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nq 
Ave., Cicero 50, Ill. ““BBB.” 

Morganite, Inc., 3302—48th Ave, Long 
Island City 1, N. * 

National Carbon Co., Inc., Dept. EK) 
E. 42nd, New York 17, N. ¥ a” 


Ohio Carbon Co., 12508 Berea Raq 
Cleveland 11, O. 7 
Speer Carbon Co, St. Marys, pg 
**Muftiflex.’’ : 


Stackpole Carbon Co., St. Marys, Pa, 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, 0. 

Westinghouse Elec. Corp., P. 0. Bor 868 
Pittsburgh 30, Pa. 7 


BUSHINGS 
BEARING, see Bearings and Bushings. 


COMPOSITION, see Plastics-Custom, 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 


FASTENER 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Cuyahoga Spring Co., 10270 Berea Kd. 
Cleveland 2, O. ‘Snap Clip.” 

CABINETS, SHEET METAL (Bores, 
Chassis, Housings, Panels, Racks, 
Tanks) 

Karp Metal Prods. Co., 211—63rd, Brook- 
lyn 20, N. Y. 

Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, Ill. 

Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, O 


Riester & Thesmacher Co., 1256 W. 25th, 


Cleveland, O. 
Worcester Pressed Steel Co., 612 Barber 
“Presteel.” 


Ave., Worcester 6, Mass. 
CABLE. See Wire & Cable. 
CABLE ASSEMBLIES and HAR. 


NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


See Fabrics, 


CAPACITORS 


Aerovox Corporation, New Bedford, Mass. 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘A-MP.” 

Electric Auto-Lite Co., Toledo 1, O. 
Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 


Co., Section 1668-57, 


General Electric sf 
Schenectady 5, N. Y. 


Apparatus Dept., 
**Lestrofilm.”’ 
Mallory & Co., 
6, Ind. 
Sprague Electric Co., North Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 
Tobe Deutschmann Corp., Norwood, Mass. 


Inc., P. R., Indianapolis 


“Tobe,’’ ‘‘Oil-Mites.’’ 

CARBON AND GRAPHITE: (Contacts, 
Electrodes Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

(See also brushes: Carbon, Graphite, 
Metal-Graphite) 
Becker Brothers Carbon Co., 3450 8, 52nd 


Ave., Cicero 50, Tl. ““BBB.”’ 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y. 

National Carbon Co., Inc., Dept. EM, 30 
E. 42nd, New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, O. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


CASTINGS, ALUMINUM. 
ings, Die. 

Aluminum Company of America, 2179 Gulf 
Bldg, Pittsburgh 19, Pa. ‘‘Alcoa.’ 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Permold Co., 800 W. Liberty, Medina, 0. 


Long 


Sec also Cast- 


CASTINGS, BRASS. BRONZE, COPPER 
AND BERYLLIUM 


Beryllium Corp., Reading 5, Pa. 
Bound Brook Oil-Less Bearing Co., Bound 


rook, N. J. 
Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 
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AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 
Geramic Stack Spacers for Longer Lasting 





For Inverting D.C. to A.C. ... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models New Models 


“A” BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, interference-Free Operation and 
Extreme Long Life and Reliability. 


Ree a zg Rapio Co. 


“ roducts Since 1951 


lyuatity & 


Thee x eek oe 













MINNESOTA-U.S.A, 


| Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
| Phosphor Bronze Corp., Dept. <A, 2200 


Washington Ave., Philadelphia 46, Pa. 

CASTINGS, DIE 

| Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

| Electric Auto-Lite Co., Toledo 1, Ohio 

| (Aluminum & Zinc.) 

| Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

| New Jersey Zine Co., 160 Front, New 
York 7, N.Y. (Zine Die Casting 
Alloys.) ‘‘Horsehead.’’ 

| CASTINGS, GRAY IRON 

Eaton Manufacturing Company, Foundry 

| Division, 9771 French Rd., Detroit 13, 


Mich, 
Electric Auto-Lite Co., 
Wheland Co., 


Toledo, O. 
Foundry Div., Chattanooga 


2, Tenn. 

| CASTINGS, PRECISION (Lost-Wax 
Process) 

International Nickel Co., 67 Wall, New 
York 5, ie (Nickel and Alloys.) 
“‘Inco,’” “Inconel,”’ ‘‘Monel. 

| CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


| CEMENT, CERAMIC 


| 


Sauereisen Cements Co., 1642 Sharpsvurg, 


Pittsburgh 15, Pa. 


Titanium Alloy Mfg. Co., Div. of Nat 
Lead Co., 111 Broadway, New York, 
nm. ¥. “sn.” 

| CEMENT, INSULATING AND SEALING 

| Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


| Bakelite C ‘orp., 


| 


| 
| 


| 


| 


Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 


duPont de Nemours Co., E. I., Finishes 


Div., Wilmington, Del. 
General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 


Schenectady 5, N. Y. 


Chemical Dept., 
Newark 4, N. J. 


| Maas & Waldstein Co., 


| Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New York, 
m we 

| CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 

| Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, 0. (A). 

American Lava Corp., Chattanooga 5, 
Tenn. ‘“‘ALSIMAG.”’ (C). 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, O. (A). 

as Insulator Co., 907 Grant, Akron 
11, O. (AB). 

| Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC). 

General Ceramics ‘& Steatite Corp., Keas- 
bey, N. J. (AC). 

a Electric Porcelain Co., Macomb, 

| ll. (A). 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(A). 

Louthan Mfg. Co., 2000 Harvey Ave., East 


| New Jersey Porcelain Co., 


| 


Liverpool, O. (AB) 


New York Ave. 


& Plum, Trenton 5, N. J. (AB). 

| Porcelain Products, Inc., 422 W. San- 
dusky, Findlay, O. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 


| Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. ‘‘Lavite.’ eo. 
| Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“Insulcon.’ (ABCD). 
Titanium Alloy Mfg. Co., Div. of Nat 
Lead Co., 111 Broadway, New York, 
_ us. “mee. 0). 
| Universal Clay Products Co., 1540 E. 
First, Sandusky, 0. (A) 
| Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (A). 
CHROME NICKEL ALLOYS. See Re- 
sistance Alloys. 
CIRCUIT BREAKERS 
Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.’ 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady am a 
| Heinemann Electric Co., 103 Plum, Tren- 


| Littelfuse, 


| Square D Co., 


| 





| 
| 


| Burndy Engineering Co., 
| Chase Brass & Copper Co., 


Westinghouse Elec. Corp., P. 


ton, N. J. ‘“‘HECO 

Inc., 4761 Ravenswood Ave., 
Chicago 40, iil. 

6060 Rivard, Detroit 11, 


0, Box 868, 
“De-ion.’ 


Mich. 


Pittsburgh 30, Pa. 


CLAMPS, GROUND 
Burndy Engineering Co., 


107 Bruckner 


Blvd., New York 54, 


Tisco Copper Tube & Products Co., Cin- 
cinnati 27, O. 
Peemen Mfg. Co., H. B., Battle Creek, 
i 
Trico Fuse Mfg. Co., 2948 N. 5th, Mil- 
waukee 12, Wis. 
CLAMPS, TEST 


107 
Blvd., New York 54, N. Y 


Bruckner 
Inc., Water- 


bury 91, Conn. 





Mueller Electric Co., 
land, O. 

Trico Fuse Mfg. ws 
waukee 12, Wi 


CLEANING COMPOUNDS, meta, 


Oakite Products, Inc., 18H ° 
York 6, N. Y. Thames, Ney 


1583 E, Sist, Cy 


CLIPS, SNAP. See Rings, Retaing g 


Snap. 
CLOTH, INSULATING. See 
sulating. Fabrics, In. 
CLOTH, TRACING. See Tr 
& Paper. acing Clot 
CLUTCHES 
Hilliard Corp., 106 W, 
N.Y. 2 4th, Elmira, 
Mercury Coie Div., Automatic g 
Products, nc., 1201 © 
S.W., Canton 6, O. — Ave, 
COAXIAL CABLE. See Wire 
Insulated. = Cable, 
COIL CORES AND FORMS (g 
Ceramics; Tubing, Paper.) (See alm 
Paramount Paper Tube Corp., 612 * 
ette, Fort Wayne 2, Ind. Latey 
Precision Paper Tube Co., 2035 w 
Charleston, Chicago 47, Il. 2 
Stackpole Carbon Co., St. Marys, py 


(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave,, 
Haven 14, Conn, 

Anaconda Wire & Cable Company, 95 
Broadway, New York 4, N. Y, 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Comar Elec. Co., 2701 Belmont Aye 
Chicago 18, Ill. 7 

Coto-Coil Co., Inc., 
Providence 5, R. I 


New 


65 Pavilion Ave, 


Dano _Blectric Co., 93 Main, Winsted, 
on 

Davis - Co., Inc., Dean W., 1006 First, 
Kentland, “Ind. 


Electric Auto-Lite Co., Port Huron, Mich, 
Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd, Clifton, 


Co. Section E700-84 
Apparatus Dept., Set enectady 5, N. ¥, 

Gramer Company, 27 34 N. Pulaski Road, 
Chicago 39, Ill. ‘‘Gracoil.’ 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. ““H-W-I,” 

Radio Corporation of America, Commer- 
cial Engineering, Section ER 71, Harri- 
son, N. J. 


General Electric 


Solar Electric Corp., Central Ave, 
Warren, Pa. 
COIL WINDING MACHINES 


Associated Production Co., 
Chicago 8, Ill. 
Driver Co., Wilbur B., 


2655 W. 19th, 
150 Riverside 


Ave., Newark 4, N. J. 
Ideal Industries, Inc., 1008 Park ‘Ave, 
Sycamore, Ill. 
O. Box 1605, 


Universal Winding o. P. 
Providence 1, R. I. 
COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 W. 
Mound, Columbus 16, O. ‘Nepco.”” 
Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS 


Ideal Industries, Inc., 
Sycamore, Il. 


and SLOTTERS 
1008 Park Ave., 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins, 
CONDENSERS. See Capacitors. 
CONNECTORS, WIRE & CABLE 
Aircraft-Marine Products, Inc., 1504 N. 


Fourth, Harrisburg, Pa. ‘‘A-MP.” 
American Brass Co., Waterbury 88, Conn. 


American Phenolic Corp., 1830 8, 54th, 
Cicero 54, Ill. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 


Engineering Co., 107 


Burndy Ine. 
New York 54, N. Y. 


Bruckner Blvd., 


Cannon Electrical Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp. Dept. 
yas, 900 Passaic Ave., E. Newark, 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


Illsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Krueger & Findenohl, Third & Vine Sts, 
Cincinnati 2, O. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 16, 0. 

Morse Co. Frank W., 1300 Soldiers 
Field Rd., Boston 365, "Mass 

Scintilla Magneto Div., Bendix Aviation, 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 
Solar Electric Corp., 

Warren, Pa. 


Central Ave, 
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YOU CAN SEE THE DIFFERENCE 
IN HOOVER HONED RACEWAYS 


The photographs reproduced at the right 
are magnified one hundred times, so 
that you can see the difference between 
ground, polished and honed raceways. 
Hoover is America’s only ball bearing 
with honed raceways. The process and 
the special machines for the honing op- 
eration, are exclusive, patented, Hoover 
developments. Hoover honing goes far 
beyond grinding and polishing to pro- 
duce a surface that represents the clos- 
est approach to absolute perfection ob- 
tainable on a commercial basis. 


Honed Raceway Features 


Summed up Hoover honing provides the 
following results ... 


Extreme quietness. 

Increased load capacity. 

. Extended life. 

. Reduced end play (axial 
displacement). 

Reduced radial displacement. 
Permanence of fit up. 

. Increased resistance to 
Brinneling. 

. Uniformity of fit up. 

. Freedom from vibration. 

. Perfection of dynamic balance. 


OOo NO fone 


_— 


THE ARISTOCRAT OF BEARINGS 


















GROUND RACEWAY SURFACE 


(Photographed at 100 Magnifications) 


POLISHED RACEWAY SURFACE 


(Photographed at 100 Magnifications) 


HONED RACEWAY SURFACE 


(Photographed at 100 Magnifications) 








= This precision ground sur- 


face is satisfactory for many 
types of precision products 
and for low-speed thrust 
bearings. Not suitable for 
high speed radial bear- 


2 ings demanding smoothness, 


quietness, long life and 
high load capacity. 


a Adding polishing operation 


improves on ground surface. 
But increased smoothness 


' and quietness is achieved 


at expense of shortening 


; bearing life and decreasing 


load capacity because pol- 
ishing does not permit race- 
way radius to be held with- 


; in sufficiently close pre- 
# cision limits to insure uni- 


formity. 


Photo-micrograph illustrates 
how cuts and scratches re- 
sulting from grinding and 
polishing are reduced to 
practically non-existence by 
Hoover honing process. This 
patented Hoover process 
achieves bearings equal to 
super-fine laboratory speci- 
mens, at a price you can 
afford to pay. 


H OOVER ““AMERICA’S ONLY BALL BEARING WITH HONED RACEWAYS” 


HOOVER BALL AND BEARING CO., 


DECEMBER 1948 


ANN ARBOR, MICHIGAN 
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MUM NIM RYN RA MRI HTT 
LIKE A SORE THUMB 
TCIM RM TLRS 


Alcoa Fasteners for aluminum assemblies prevent 
that sore thumb look that results when galvanic 
action attacks dissimilar metals and causes corro- 
sion, or when red rust attacks. Alcoa Aluminum 
Fasteners come bright and stay bright—dress up 
your aluminum assemblies. 

Complete selection—wood, sheet metal and ma- 
chine screws in a range of types and sizes; washers; 
hex head bolts: hex, cap, wing and castle nuts, 
all in standard sizes and threads. ALUMINUM Com- 
PANY OF America, 615 Gulf Building. Pittsburgh 
19, Pennsylvania. 


FREE! 


SAMPLES 
OF ALUMINUM 
FASTENERS 
Samples of Alcoa 
Aluminum Fasteners 
sent free when you 
request them on your 
* letterhead. Please 
y specify type and 
i . size you prefer. 
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CONTACTORS, MAGNETIC. 
& Contactors. 


CONTACTS AND CONTACT POINTS 
os Co., Inc., 113 Astor, Newark 5, 
N 


See Relays 


Brainin Co., C. 5&., New 
York 138, N. Y. 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Fansteel Metallurgical Corp., North Chi- 


233 Spring, 


cago, Ill. ‘‘Fasaloy,’’ ‘‘Fastell.’’ 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘“‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Standard Metals Corp., 262 Broad, N 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. d **Wilco.”’ 

CONTACTS, CARBON. See Carbon & 


Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Ave., 
Kenilworth, N. J. 


Michigan 
‘*Heyco.”’ 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, 
Wirebound. 

Gair Co., Inc., Robt., 155 E, 44th, New 


York 17, N. ¥ 


Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo. 
Rathborne Hair & Ridgeway Co., 1440 W 


21st Place, Chicago 8, Ill. 
Union Bag & Paper Corp., 
Bldg., New York 7, N. Y. 


Woolworth 


CONTRACT MANUFACTURING 


Aluminum Mfg. Co., Manitowoc, 
Wis. 


Goods 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 
Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. 
Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 
300 McKee, Batavia, 


Furnas Electric Co., 
Ill 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Square D Company, 4041 N. Richards, 


Milwaukee 12, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 

CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 


ATURE See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

American Relay & Controls, Inc., 4901 
Flournoy St., Chicago 44, Il. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 


Philadelphia 44, Pa 

Cam-Stat, Inc., Div. The Paul Henry Co., 
2310 S. Lacienega, Los Angeles 34, 
Calif. 

Edison, Inc., Thos. A., 
W. Orange, N. J 

Fenwal, Inc., 51 Pleasant, 
**Thermoswitch.’”’ 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hart Mfg. Co., The, 211 Bartholomew 
Ave., Hartford, Conn. 

Mercoid Corp., 4213 Belmont Ave., 
cago 41, Ill. 

Minneapolis- Honeywell 


Instrument Div., 


Ashland, Mass. 


Chi- 


Regulator Co., 


2685 Fourth Ave., S., Minneapolis 8&, 
Minn. 

Robertshaw-Fulton Controls Co., Young 
wood, Pa. 

Spencer Thermostat Co., 111 Forest St 
Attleboro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors, 
Switches. 

CONVERTERS, ROTARY. See Motors. 


CONVERTERS, VIBRATOR. 
tor Converters. 


See Vibra- 


COPPER. See Brass, Bronze and Copper. 
COPPER, BERYLLIUM. 


Copper. 


See Beryllium 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 595 W. 
Washington Blvd., Chicago 66, III. 
Mica Insulator Company, Schenectady 1, 


iy ie 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Varflex Corp., Rome, N. Y. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. Pa. 

CORD, INSULATED. See Wire ard 
Cable, Insulated 


CORD, RESISTANCE Line. 


sistance Line Cords. See Re 
CORD SETS 
American Electri eater C 

Mich c Heater Co., Detroit 2 


Belden Mfg. Co., 4633 We rs 
Chicago 44, i. Ve Van Buren, 
Cornish Wire Co., Ine., 15 
New York 7, N. Y. “Cor 
ae tate Co., 
ssex Wire Corp., Ft. Way 
General Electric Co., Seetien aby 
Appliance & Merchandise Dept Bae 
port 2, Conn. “‘Flamenol.’ >"! dee: 
Interstate Mfg. Corp., 125 Suss 
meme 4, N. J. a as 
. “lectric Co., 70 River, Pawtucket, 


Bg Park 
Corwico,”* Row, 


Toledo, O, 


Mines ‘Equipment Co., 
wack Louis 10, Mo. 

alo Plastics Corp., 25 Fos 
ot . oc p > Foster, 
astic Wire & Cable . 
Main, Jewett City, Conn, “Plastic- 5, 
BR. 1. Appliance & Cordset (Co. 7% 
Weeden, Pawtucket, R. I. ~— 
R. } 


4223 Clayton Ave 
Worces- 
Corp., 405 


Royal Electric Co., Inc., Pawtue 

United States Rubber Co., 1230 yr® 
the Americas, New York 20, N Y of 

Westinghouse Electric Corp., P,' 9. 
968, Pittsburgh 30, Pa, aa 


CORES, COIL. See Coil Cores ang Forms 


CORES, POWDERED 


IRON. 
dered Metal Products. . 


See Pow. 
CORES, REFRACTORY. See Ceramics, 
CORES, TRANSFORMER 


Acme Elec. Corp., 35 Water, Cuba. N 
Westinghouse Electric Corp., me x. 
868, Pittsburgh 30, Pa. “‘Hipersi).” 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co. 


a 9511 Arch, Lancas- 
COTTON SLEEVING. See 7 

Sleeving, Braided Fabriey  UDIN® and 
COUNTERS 


Bristol Company, 153 Bristol Rd.. w 
bury 91, Conn. pall. 

Veeder- Root, 
*‘Countrol.’’ 


Inc., Hartford 2 Conn 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturi 
Co., Div. Joshua Hendy Corp., Amn 


N. J. 
Hilliard Corp., 106 W. 4th, Elmira, N 
Lerd Mfg. Co., Erie, Pa. (Bonded Yiuk: 
ber) 
Westinghouse Electric Corp., P. 0. Boz 
863, Pittsburgh, Pa. 


GRYSTAL UNITS, QUARTZ 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept. 
mt 100 Kingsland Rd., Clifton, 


CUPRO NICKEL. See Nickel and Nickel 


Alloys. 
CUSTOM fFIOLDERS. See Plastics — 
Custom Molders and Extruders 
DECALCOMANIAS 
Meyercord Co., Dept. 7-11, 5323 W. Lake, 


Chicago 44, Tl 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & fndicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-1, Chicago 14, Il. 
Mica Insulator Co., Schenectady 1, N. Y 


DIE CASTINGS. See Castings, Die. 

DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mt. Gilead, O. 


Kux Machine Co., 3922 W. 


Chicago 24, Il. 
DIELECTRIC HEATING UNITS. See 


Harrison St., 


High Frequency Heating Units. 
DIES, LAMINATION and 
PERFORATING 
Crescent Tool & Die Company, 1780 
Southfield Rd., Lincoln Park 25, Mich. 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Industrial Phote- 
graphic Div., Rochester 4, N. Y. 
Keuffel & Esser Co., Hoboken, N. J. 


“Paragon.” 


DRAWN METAL SHAPES (See alvo 
Stampings, Metal) 

Electric Auto-Lite Co., Toledo 1, 0. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.” 

DRILLING & TAPPING MACHINES 


Hamilton Tool Cv., Ninth and Hanover, 
Hamilton, 0. 


DRIVES, ELECTRONIC 
Federal Electric Products Co., 50 Paris, 
as 


Newark 5, N. J 
General Electric Co., Section 1668-51. 
Apparatus Dept., Schenectady 5, N. 


‘Thy-Mo-Trol.”’ 
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Special inorganic fiber 


packing . . - high in 
oil-holding capacity! 


oO 





Extra large oil reservoir... isolated 
from heat, permanently sealed! 


NEW DOCH 


SINGLE BEARING, SHADED POLE 


Forced recirculation of lubricant... Ae © he oO © 4 6 wt 9 


for long, service-free operation! 









Here are the feay4res you want . . . the features you need 
in single bearigig fractional horsepower electric motors. 
Brought to ygi now in the new Redmond MonoMotor ... 
4-pole shadgd pole, up to 9 watts output. Designed and 
built to g/ve you outstanding performance over years of 
smooth, /quiet, service-free operation. Look! vx Extra 
large ofl reservoir .. . isolated from heat and permanently 
sealed. vx Special inorganic fiber packing . . . depend- 
ab}é oil release, improved lubricating action. x Forced 
Precision finished single bearing fed lubrication of bearing surfaces by means of spiral 

. extra long for true shaft pump on shaft. + Extra long, precision finished single 
alignment and free running rotor! bearing for accurate sustained rotor alignment. Then add 
varnish sealed windings for humidity resistance and cooler 
operation, die cast aluminum rotor, and a rugged cast iron 
case. There you have a perfect little low-range power unit 
designed to out-last your longest expectations. Mounting 
brackets available, too, for simplified installation. Write 
today for details. 


















ye ETO 7 ne COMPANY, INC. 
; ve OWOSSO, MICHIGAN 
OFFICES I IN NEW vens. CHICAGO, DAYTON, LOS ANGELES, DALLAS 





‘ ed = ‘tim * 
er ae eee =) Ra Key to your low-range 
" power requirements. 


EXPANDED FACILITIES xx PROMPT DELIVERIES x SERVICE BEFORE AND BEYOND THE SALE 
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This beats 4 magic carpets! 


Air Express can bring you supplies and equip- 
ment from any U.S. point—overnight. And that’s 
better than old-style magic! Air Express is the 
fastest way you can find to ship or receive. No 
delays, because shipments go on every flight of 
the Scheduled Airlines. 

What’s more you get special door-to-door 
service at no extra cost. With low Air Express 
rates, you can use this fastest service as a regular 
procedure. Let Air Express keep your business 
running fast—and smoothly. 


Specify Air Express-Worlds fastest Shipping Service 


@ Low rates—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 


@ Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


True case history: Rubber equipment users regularly get re- 
placement parts by Air Express so machines won’t stand 

idle. Recent shipment: 102-lb. carton picked up 5 p.m. the 

18th in Noblesville, Ind. Air-rail to Dallas, delivered 9 a.m. 
following day. 799 miles, total cost only $26.78. Any dis- 
tance inexpensive, too. Phone local Air Express Division, 
Railway Express Agency, for fast shipping action. 









Rates include pick-up ond delivery door 
te door in all principal towns ond cities 


© achahiosadsll 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of tHE u.s. 
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Reliance Electric & Engineering Co., 1054 
Ivanhoe Koad, Cleveland 10, 0. “‘V'S.” 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, 


DRIVES, V-BELT 


Dayton Rubber Co., Dayton 1, O. 

DoALL Company, 254 N. Laurel 
Des Plaines, Ill. (Transmissions, 
leys) 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y 


Pa. ‘‘Mototrol."’ 


Ave., 
rul- 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors. 
ELECTRICAL SHEETS. See Steel, 
Electrical. 

ELECTRONIC COMPONENTS. See Spe 
cific headings. 

ENAMELING SHEETS. See Steel 


Commercial Forms & Crades. 


ENAMELS. 


Varnishes, 


See Lacquers, Enamels & 


Finishing. 


EXPRESS SERVICES 

Air Express Div., Railway Express 
Agency, 230 Park Ave., New York 17, 
N. ¥ 


EYELETS 


American Brass Co., Waterbury 88, Conn. 
““Tru-Flange.’’ 
l’ark 


Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. Y. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 

FABRICS, INSULATING (Sheets and 
Tapes) 

Glass-Fiber, Varnished Cambric, Cotton 
Linen, Silk, etc. (See also Tubing and 
Devers us wiasuecd vabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-28, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘“‘Turbo.’’ 


Celanese Corp., 180 Madison Ave., New 
York 16, N. Y. 

Duplan Corporation, 512 Seventh Ave., 
New York 12, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. “Irv-o-slot,’’ ‘‘Ivi- 
bind.”’ 

New 


Johns-Manville Corp., 22 E. 40, 
York 16, N. Y. ‘“‘Quinterra.’’ 
Mica Insulator Co., Schenectady 1, N. Y. 

‘‘Empire,’’ ‘‘Mico.”’ 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 
Inc., 51 


Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*‘Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Varslot,”’ “‘Vartex.’’ 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 11, O. ‘‘Fiberglas.” 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., 0. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
Fmerson Elec. & Mfg. Co., St. Louis 21, 


Globe Industries, Inc., 135 Sunrise PIl., 
Dayton 7, O. 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. 

Robbins & Myers, Inc., Fan Div., 
Springfield, O. 

— Electric Mfg. Co., Menominee, 

ch. 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. ‘‘Fasco,”’ ‘‘Pilot.’’ 

Taylor Fibre Co., Norristown, Pa. 

FASTENERS. (Bolts & Nuts; Inserts; 


Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 


Allen Manufacturing Co., Hartford 2, 
Conn. F) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
American Screw Co., Providence, R. I. 
(BF), (Cold Heated Screws) 


Buffalo Bolt Co., North Tonawanda, N. Y. 
(A) 


Burndy Engineering Co., o" Bruckner 


Bivd., New York 54, N. 

Camcar Products Co., 608--—-18th Ave., 
Rockford, Ill. 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. (AC) 


Clark Bros. Bolt Co., M 

( a ‘ 1 S& a ie 
Sontinenta Screw Co., Beat 
Mass. (AB) New ord, 

Corbin Screw Div., American I 


eee: New Britain, Conn, (ABR) 
“leo Tool & Screw Corp., 
(ABF) orp.» Rockford, 1, 


Harper Co., H. M., 260 
rate 18, Ill. ° (ABC) 9 Pletcher, Ch. 
mson Sessions Co., 
Cleveland 2, 0. (ABGDPy W. 35¢n, 
Milford Rivet & Machine Co., 87 B 
port Ave., Milford, Conn. (B) Tidge- 
National Lock Washer Co,, Newark NJ 


(B) 
National Screw & Mfg. Co., 
Cleveland 4, O. (ABCDE} E. 75th, 
No England Screw Co., Keene, n H 
) oN. 


Palnut Company, Inc., 65 Cor 
ton 11, NJ. (Cc) reer, Teving. 
Parker-Kalon Corp., 
(A 


200 
York 14, N. ¥. (AB) “Stick, New 


Progressive Mfg. Co., 44 No 
ae. Conn. (ABF) ewoed, ‘Tan 
& Prince Mfg. Co., 
Mass. (BF) Woreester, 
Russell, Burdsall & 


War 

4 Port Chester, N. r aes Nut 
ovill Mfg. Co., Waterville § y 
ucts Div., Waterville 48, Conn. ee 

Shakeproof, Inc., 2501 N. Keeler Ay 
Chicago 39, Iii. “Speed Nuts.” (Dp) "” 

Standard Locknut & Lockwasher, Ine 
$11 N. Capitol Ave., Indianapolis ‘4, Ind’ 


) 
Sterling Bolt Co., 219 W. Jacks 
Chicago 6, Ill. (ABF) a 
Thompson-Bremer & Co., 642 W. ‘ 
bard, Chicago 22, Il. ““Everlock.” thy 
Tinnerman Products, Inc., 2088 Fulton 
Road, Cleveland 13, 0. “Speed Nuts.” 


(D) 
United-Carr Fastener Corp., 91 A) 

Combrtdee 42, Mass. es. 
Wenco Mfg., 1136 W. Hubbard, 

22, Ill. (8) Cees 
Westfield Metal Prods. Co., Westfield, 
Mass. 


Pins—Cotter (F); Locking and Taper (@) 


Allmetal Screw Products Co., Ine, 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91 
Conn, (F) 7 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn, 

Hobbs Mfg. Co., 26 Salisbury, Worcester 
5, Mass. ‘‘Loxit.”’ (F) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camcar Products Co., 608—I18th Ave, 
Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 


cago 9, Ill. 
Continental Screw Co., New Bedford, 
Mass. 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, Ill. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Ill. 

Stronghold Screw Products, Ine., 212 W. 
Hubbard, Chicago 12, Ill. 


Recessed Head Screws 


Allmetal Screw Products Co., 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. 1. 

Camear Products Co., 608—18th Ave., 
Rockford, Ill. 

Central Screw Co., 3501 8S. Shields, Chi- 


Inc., 38 


cago 9, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Continental Screw Co., New Bedford, 


ass, 
Corbin Screw Div., American Hardware 


Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. 

International Screw Co., 9446 Roselaw 


Ave., Detroit 4, Mich. 
Lamson & Sessions Co., 
Cleveland 2, O. 
Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
National Lock Co., Rockford, Ill. 
National Lock Washer Co., Newark, N. J. 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 
Parker-Ralon Corp., 200 Varick, New 
York 14, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 

eago 50. Ill. 
Reading Screw Co., Norristown, Pa. 


1971 W. 85th, 


Reed & Prince Mfg. Co., Worcester, 
Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Tll. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
cago 6, Til. 

Stronghold Screw Products, Inc., 212 W. 


Hubbard, Chicago 12, TIl. 
Wolverine Bolt Co., 9685 Grinnell, Detrolt 
13, Mich. 
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E-Z AUTOMATIC 
WIRE STRIPPER 


FOOT PEDAL 


WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 













Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 


for every purpose” 











COLONIAL 
WIRE STRIPPER 





A foolproof, frictionless unit for uniform 


and continuous production. [io springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 












the wire—all in ONE simple foot pedal 
movement. 


SEND FOR CIRCULARS 
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The high quality and long life of LEVOLIER ~ 
switches have been proven many times in actual | ' 
service in the field. Nationally known manufacturers — 
have reported that Levolier switches have been pulled 
on and off more than 180,000 times under normal load 
without a miss, and are still in excellent condition. These 
field performances show that Levolier switches surpass the 
Underwriters Laboratories requirements by three or four 
times. 


McGILL LEVOLIER switches are precision built. Every single 
part is carefully machined so that you are assured of maximum 
life and dependability. Widely used on variable speed motors, 
canopy and outlet box mounting, ventilating 
fan installations, sign flasher boxes, and 
transformer boxes, they provide positive con- 
trol from any angle. 


ONLY Mc G ILL MAK ES A complete description of the many types 


= and sizes of LEVOLIER Switches is found in 
McGILL catalog #43. Send for free copy today. 










SWITCHES DISTRIBUTORS IN ALL PRINCIPAL CITIES 


MSGILL MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL ST. VALPARAISO, INDIANA 


DECEMBER 1948 
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a 
25 y 


crafts 


Single reduction gear- 
motor, worm gears, from 
1 to 72 H.P. Janette pro- 
duces gear-motors in 13 
types, 29 sizes, develop- 
ing speeds from .05 to 


neering a 
ratios of sr 
operating economy 


431 R.P.M. 


Single reduction motor- 
less speed reducer, worm 
geared—just one of 9 
Janette gearbox types in 
19 sizes, suited for motors 
from 1/20 to 10 H.P. 
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Rivets 


Alimetul Screw Products Co., 33 Greene 
New York 13, N. Y. 
Aluminum Co. of America, 0615 Guif 
Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.”’ 
Buttalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Waterbury 91, 
Conn, 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E 
Arlington, N. J. (Explosive.) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6. Ill. 


Screws—Cap and _ Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Company of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, K. 1. 
(HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Buffalo Bolt Co., North Tonawanda, N. Y. 
(H) 

Camear Products Company, 608—18th 
Ave., Rockford, Ill. (JH) 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (11) 

Continental Screw Co., New Bedfuri, 
Mass. ‘“‘Holtite,”” ‘‘Tap.’’ (HJK) 

Corbin Serew  Div., American Hardware 
Corp., New Britain, Conn. (HJ) 

Eleo Tool & Screw Corp., Kockford, Il 
(HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (HJ) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (HJ) 

Moore, Inc., Gedrge W., 88 Beaver, Wal 
tham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

ee Screw Co., Keene, N. H. 
(HJ) 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. ¥. (HJ) ‘‘Gear-Grip.”’ 
Penn Ri-vit & Machine Co., 254 Hunt 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Reed & Prince Mfg. Co., Worcester, 
Mass. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. ‘‘Speed Nuts.’’ (H) 
Standard Pressed Steel Co., Box 594, Jen- 

kintown, Pa. ‘‘Unbrako.’’ (H) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Tl (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 

— Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Cibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
eago 14, Ill. (KL) 

Harper Co., H. M., 2609 Fletcher, Chi- 
eago 18, Ill. (K) 

Hobbs Mfg. Co., 26 Salisbury, Worcester 
5, Mass 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 

National Lock Washer Co., Newark 5, 
N. J. “‘Kantlink’’ (L) 

Ohio Div., Associated Spring Corp., Day 
ton, O. “Tangle Proof.”’ (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
eago 39, Ill. (L) 

Standard Locknut & Lockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4 
Ind. (L) 

Sterling Bolt Co., 219 W. Jackson Blvii., 
Chicago 6, Ill. 

Thompson-Bremer & Co., 1642 W. Hub- 
bard, Chicago 22, Tl. *‘Everlock.’’ (KL) 

Wrought Washer Mfg. Co., 2200 8S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., Glenville, Conn. 

Felters Co., 210-U South, Boston 11, 
Mass. 

Felt Products Mfg. Co., 1536 Carroll Ave.. 
Chicago 7, Ill. 

Western Felt Works, 4035 Ogden Ave.. 
Chicago 23, Ill. 


FIBRE. PHENOLIC. See Plastics. Lami 
nated. 





FIBRE, VULCANIZED. 


Rod, Tubing) (Beara, Sheet, 
Baer Co., N. 8. 


, 11 
side, N. J. ‘11 Montgomery, 431) 


Continental-Diamond Fibre (Co, 
13, Delaware. ie 


Husite Div., The Huse Liberty Mica ¢ 
ass. os 


Newark 
171 Camden, Boston 18, M 


insulation Manufacturers Co; 5 
Washington Blvd., Chicago 6° ne W. 
Mitchell-Rand Insulation Co.,’ Ing 
Murray, New York 7, N. Y. - 
National Vulcanized Fibre Co. ‘ 
ton 99, Del. ‘‘Peerless,’’ ir unemine- 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper ¢ 
Park Ave., New York, N° yO 
ytite,”” Blectrite,”” ““Kratt Board.” om 
Yardley Plastics Co 138 Pp ‘ 
Columbus 15, O ie a 


FILLING COMPOUNDS. See Cements 


Insulating and Sealing, W 
' . _ , axes 
Compounds and 


FILTER ELEMENTS, POWD 
METAL = 


Amplex Mfg. Co., Div.. Chrys} D 
Dept. B, Detroit 31, Mich veer Cap. 
Bound Brook Oil-Less Bearing C 
Brook, N. J. ®, Bound 
Moraine Products Division, Gener, y 
tors, Dayton, O Porex, ie 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp, 
J, 116, 100 Kingsland Ra Cu 
General Electric Co Section H668-57 
Apparatus Dept., Schenectady 5 8-81, 
Mallory & Co., Inc.. P. R., Indianapoli; 
6, Ind. — 
Sprague Electric Co., North Adams Mass 
Tobe Deutschmann Corp., Norwood, Mass 
‘“*Tobe.’’ 


FINISHES, PRODUCT. See Lacquers 
Enamels & V'arnishes : 


FLEXIBLE CORDS. See Wire and Cable 
Insulated. ° 


FLEXIBLE SHAFTING 


Walker Turner Div Kearny & Trock 
Corp., Plainfield, N. J ; ™ 


FLUORESCENT LAMP AUXILIARIES 
(For Kesisturs, see Resistors, Instry- 
ment & Radio; See also Capacitors) 


Acme Electric Corp S511 Water, Cuba, 
ae 


Arrow-Hart & Hegeman Electric Co., 163 
Hawthorne, Hartford 6, Conn, 

Chicago Transformer Div.. Essex Wire 
Corp., 3501 Addison, Chicago 18, Il. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co., Section A50-122, 
Appl. & Merchandise Dept., Bridgeport 
2, Conn. 

Gramer Co., 2734 N. Pulaski Rd, Chi- 
eago 39, Ill. 

Jefferson Electric Co., Bellwood, 1ll. 

Sola Electric Co., 4633 W. 16th, Chi- 
eago 50, Ill. 

Solar Electric Corp.. Central Ave., 
Warren, Pa. 

Sprague Electric Co., No. Adams, Mass. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 
FORGINGS 


Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 

American Brass Co., Waterbury 98, Conn. 
“* Anaconda.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y (Non- 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Iil. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, JIL 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Morse Co., Frank W., 1300 Soldiers Field 
Rg., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.”’ 

General Electric Co., Section H668-51, 
Apparatus Dept., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Ill. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Il. 

Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, R. I. . 
Solar Electric Corp., Central Ave., Wat- 

ren, Pa 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
Westinghouse Electric Corp., P. 0, Box 
868, Pittsburgh 30, Pa. 
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if your product is good enough to hold 
up its head in competitive marketing, it 
deserves a modern type of quality 
shipping container. 


You will find your answer in 
SUPERSTRONGS - “Bound with Steel.’* 
These better boxes and crates are 
specially designed to cut costs, give 
greater protection, and increase packing 


and warehouse efficiency. 


Write us for the full SUPERSTRONG 
story. We can probably help your 
shipping department, just as we have 
so many others. 


SHIPPING 


SURERSTRONG 


CONTAINERS J> 





RATHBORNE, HAIR AND RIDGWAY COMPANY 
D440 WESt Jist PLACE = CHICAGO §., ILLENOIS 


Ae, 
— ey) — 


practically 


INFALLIBLE! 





7ime to check 
DANO CONUS 


For years, production-wise engineers for nationally 
famous electrical products have repeatedly speci- 
fied DANO Coils. Any type, any quantity . if 
you want dependable magnetic coil windings - ih 
now is the time to check DANO. 








ALSO TRANSFORMERS MADE TO ORDER 
Every Job Made To Customer Requirements. 


THE DANO ELectric co. ,. 97. MAIN st. 


WINSTED, CONN. 





AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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That’s what users tell us 
about the new DRAKE 
line of Signal Lights with 
Built-In Wire Leads ... 
For dependability, you'll 
find nothing to touch 
these expertly designed 
units . . . and just check 
these features: 





V No terminals to short V Highly economical to 
circuit install 

¥ No questionable solder 
connections at Pilot ¥ Meet UL requirements 


Light terminals 


Send today for the new DRAKE Catalog M ... it’s 
a handbook on tested, inexpensive Light Assemblies 
. . no cost or obligation, of course! 


Socket and Jewel LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


SAP A a 
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MANUFACTURERS 


Please Observe: 





SYNCHRON Timing Motors 
are Patented 


* 


These active patents apply to SYNCHRON 
Motors, printed on every motor which leaves 


our factory: 


1,864,650 
2,128,141 
2,128,142 
2,143,653 
2,155,266 
2,202,693 
2,219,388 
2,237,958 
2,237,959 
2,237,960 
2,237,961 
2,237,962 
2,256,711 
2,274,957 
2,289,495 
2,298,373 
2,283,363 
2,295,786 
2,304,688 
2,305,963 
2,323,035 
2,332,634 
2,349,620 


May we suggest that if you need timing 
We make 


them in large quantities — at prices difficult 


motors, let us build them for you. 


to duplicate — and you can avoid costly patent 
litigation and development expense. 
and engineering data on SYNCHRON Timing 


Motors, Time Machines, and Clock Movements 


Catalog 


will be mailed promptly on request. 


* 


HANSEN MANUFACTURING CO.., Inc. 


PRINCETON 3, INDIANA 
Established 1907— A Pioneer in Synchonous Motors 









FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept 5, 40 
Wall, New York 5, N. Y. (‘‘Cerrotru’’ 
Bismuth; Tin Eutectic; ‘‘Cerrolow’’ 
Indium. ) 

Federated Metals Div., 
ing & Refining Co., 
ie Ee 


American Smelt- 
120 Broadway, 


GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia ’20, Pa. 


GALVANOMETERS. See Instruments. 


GASKETS 


Armstrong Cork Co., 9511 Arch, Lancas- 
ter, Pa. (Cork and Rubber Composi- 
tions.) 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. “G-E 
Silicone.’’ 

United States Rubber Co., 1230 Avenue of 
Americas, New York 20, | > A 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 

Ohio Gear Co., 1358 E. 179th, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit Ave., 
Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. 
Chicago 39, IIL 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


Keeler Ave., 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 
GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. (G-E 
Mycalex.) . 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, | 


40 a New York 5, N. Y. ‘‘Cerro- 
seal.”’ 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. “Kovar.’ 


GLASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
General Plate Div., Metals & Controls 
Corp., 411 Forest, Attleboro, Mass. 
Standard Metals Corp., 262 Broad, N. 


Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 


ark 5, N. J. ‘“‘Wilco.’’ 
GRAPHITE. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. **Heyco.” 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. ‘‘Gripmaster.”’ 


HARNESS and ASSEMBLIES 
WIRE 


See Carbon and Graphite. 


4633 West V'an Buren, 
‘1713 W. Hubbard, Chi- 


Belden Mfg. Co., 
Chicago 44, Ill 

Drake Mfg. Co., 
cago 22, Ill, 

Electric Auto-Lite Co., Port 
Mich. 

Essex Wire Corp., Monticello, Ind. 

Federal Telephone & Radio Corp., Dept. 
= a6, 900 Passaic Ave., E. Newark, 


Huron, 


General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol."’ 

Interstate Mfg. Corp., 137 Sussex Ave., 
Newark 4, J. 

— Electric ‘Co., 70 River, Pawtucket, 

Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

R. I. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Electric Heater Specialty Co., 55 E. 8th, 


New York 3, 
8010 Georgia Ave., 


Electro-Therm Inc., 
Silver Springs, Md. 

General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N. Y. 

Hartford Element Co., 282 Windsor, Hart- 
ford 5, Conn. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck. Conn. 

Tuttle & Co., H. W., Adrian, Mich. 

Vulean Electric Co., Danvers 2, Mass. 


Westinghouse Electric Corp,, 
868, Pittsburgh 30, Pa 

Yale & Towne Mfg. Co., Ua Maat 
Chrysler Bldg., New York 17, nN . 


HERMETIC SEALS. 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITs 


General Electric Co., Section 
Apparatus Dept., Schenectady pines 5, 
Radio Receptor Co., Inc., Dept.’ C§-59° 
251 W. 19th, New York 11, yw 
‘Heatmaster.’ N.Y, 


See Seals anq 


Westinghouse Electric Cor 
868, Pittsburgh 30, Pa,’’ ** % Bor 
HIGH-NICKEL ALLOYS. See Nickel 


and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 71 
Chicago 6, Ill. 1 W. Lake, 


IMMERSION HEATER UNITS, See 
Heating Elements & Units, 


IMPREGNATING COMPOUNDS. 
Cement, Insulating and Sealing; Waxer 
and Compounds, 


INDICATORS, HEAT. 
eters. 


INDICATORS. SPEED. 
eters. 
INDIUM ALLOYS 


Cerro de Pasco Copper Corp., Dept. 4 
- Wall, New York 5, Y.  “Cern 
. “‘Cerroseal.’’ 


See Thermom- 


See Tachom-. 


INDUCTION HEATING. See High- 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 


Acme Electric Corp., 3511 Water, Guba 
N ib 7 


Electro-Therm., Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section 1669-51, 
Apparatus Dept., Schenectady 5, N, Y 

Sunerior Electric Co., 1311 Meadow St., 
Bristol, Conn. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N, J, 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3511 Water, Cuba, 
a 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 203 N. 8rd, 
Burlington, Iowa, 

Electric Auto-Lite Co,, Toledo 1, 0. 

Electro-Therm. Inc., 8010 Georgia Ave, 
Silver Springs, Md. 

Federal Telephone and Radio Corp., Dept. 
J116, 100 Kingsland Rd., Clifton, N, J, 

General Electric Co., Section H668- 57, 
Apparatus Dept., Schenectady 5, N, y. 

General .Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Landis & Gyr. pes 104—5th Ave., New 


York 11, 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Ill. 

Superior Electric Co., 1311 Meadow &t., 
Bristol, Conn. 

Triplett Electrical Instrument Co., Dept. 
D-28, Bluffton, O. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 


Dow Corning Corp., 
**Silostie.”’ 

du Pont de Nemours & Co., Inc., EB. L, 
Plastics Dept., Room 137, ictington 
N. J. _“**Polythene.” 
Eastman Kodak Co., Mecharter 4, N. ¥. 
Goodrich Chemical Co., B. Dept. I-11, 
Rose Blidg., Cleveland 15 is ““Geon. 
Martin, Glenn L., Co., Chemicals Dir., 
Dept. E-11, Baltimore 3, Md. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Sprague Electric Co., No, Adams, Mass. 
‘Ceroc. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. ¥. 


Midland, Mich., 


INVERTERS, ROTARY. See Motors. 


INVERTERS, VIBRATOR. 
Converters. 


IRONS, SOLDERING. 
Irons. 


See Vibrator 
See Soldering 
JEWEL LIGHT ASSEMBLIES. See 


Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resin- 
Insulating. 
LACQUER, ENAMELS and VAR- 


NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 
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, Cut your production costs, increase your output by controlling 

* process cycles with versatile, efficient electric synchronous motor 

timers. Use them in your own operations; specify Industrial 

; Timers for your products. You get longer service and unques- 
‘ tioned accuracy with Industrial Timer equipment. 


Two widely used Industrial Timers! 


Time Delay Series—May be incorporated 
in assembly as a unit. Meter type mount 
allows flush panel installation. Automatic 
re-set, adjustable timing cycle up to 5 
minutes. Small size. Both screw and solder 
type terminal connection. Available in 
various voltages and frequencies. Used on 
conveyors, molding presses, in diathermy 
and vacuum tube operation. 

Automatic Re-Set Timer—P Series 
—Controls time of exposure to light, heat, 
electric current or agitation. Instant push- 
button cperation—automatic re-set. Can 
be operated by remote control positions. 
Available in maximum time cycles from 15 
seconds to minutes. 


We manufacture more than 400 types of 
electric time controls for specific jobs. 


Write us your requirements. 
aa 
e 


WIDER sSPEEDCRAFT 
APPLICATIONS 


Due to o new development in 
combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
every Comparison. 





Be 


INDUSTRIAL TIMER CORPORATION 


112 EDISON PLACE - “KNOWN THE WORLD OVER” NEWARK, WW. J. 
























“oe 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 






For small electric coils. reactors and paper apie 


DU 856 
ACID-FREE 


PAPER 


High Bytaeaat 


GUM™MED 


AY Tha ioe 


NEUPRELEC 


to resist the flow of electricity 


is uniform in its ability 
kntirely free from weak 
yO holes or impertections. Perfect for square, rec- 
tangular or round tubes. Write for comple te Information, 


Gummed ea ’ 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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34%," 


diameter 





INDUCTION 


FOUR POLE SHADED POLE 


HP ratings from 1/40 to 1/100 at free speeds of 
1700 RPM. Load speed, 1550 RPM. Voltages 110 
or 230. 50 or 60 cycles, AC. Has a wide variety of 
applications. 


® 
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Heinze Electric Co 


685 Lawrence Street 


LOWELL. MASS 
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PORCELAIN.... 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 
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Fractional Horsepower Motor : 


















4 















Chicago 
2753 W. North 
Tel. HU-6809 
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PANTHER and DRAGON tapes 
MUST pass these tests to 


assure §PL/CES 
THAT STAY Purl 


4 PaNTHER and DRAGON 







y Breaking Strength 
) Stretchability 
y@ Adhesion 
y@ Fusion 
= Accelerated Aging 
y= ASTMand Government 
Specifications 


Friction and Rubber Tapes 
pass these tests by ample mar- 
gins — your proof of tapes 
that will stay put, last longer. 
So for tapes that are tops, 
always ask for PANTHER 
and DRAGON. They are sold 
only through recognized 
independent wholesalers. 
The Okonite Company, 
Passaic, New Jersey. 
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tion and rubber tapes 





















assurance of quality’ 





du Pont de Nemours & Co., E. 1., Fin- 
ishes Dept., Wilmington, Del. 

General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass. 
(Silicone) ‘‘Glyptal.” 

Maas & Waldstein Co., Newark 4, N. J. 
“*Metletone.”’ 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP-11, Springfield 2, Mass 

The Sherwin-Williams Co., Industrial 
Div., Cleveland 1, O. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 


General Plate Div., Metals and_ Controls 
Corp., 411 Forest, Attleboro, Mass 
Standard Metals Corp., 262 Broad, N. 

Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*‘Wileco.’’ 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Electric Corp., 3511 Water, Cuba, 
N. ¥ 
Sherman Lamination Co., 10 Thompson, 


Stratford, Conn. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., War 
ren, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

North American Electric Lamp Co., 1082 
Tyler (Carbon), St. Louis 6, Mo. 
**Nalco.”’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 
Westinghouse Electrie Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and 
Indicator) 


General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. (Neon Glow) 
Herzog Miniature Lamp Works 15 
Jackson Ave., Long Island City 1. N. 
Littelfuse, Inc., 4761 Ravenswood Av 

Chicago 40, Ill. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.’’ 
Westinghouse Electric Corp., P. O 30x 

868, Pittsburgh 30, Pa. 


“to 
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LAVA. See Ceramics 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, St. Louis 


Mo 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. “*Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & MHegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn. 
Cannon Elec. Dev. Co., 3209 Humboldt, 
Los Angeles 31, Cal 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. = 
“Dialeo.”’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘‘Diamond H.’’ 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. *‘Bulls-I Units.’’ 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8S, Kilbourn 
Ave., Chicago 23, Il. 
Madison-Kipp  Corp., 214 

Madison 4, Wis. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


Waubesa, 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1504 N 


Fourth, Harrisburg, Pa. “*‘Diamond- 
grip,”’ ‘‘Plasti-grip,’’ ‘‘Solistrand.*’ 
American Brass ompany, Waterbury 

88, Conn. 


Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 
Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y 

Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Iisco Copper Tube & Products, Inc., 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 19, III. 
Krueger & MHudepohl, Third & Vine 
Cincinnati 2, O. 





Littelfuse, Ine., 
none 40, Ill. 
rse Co., Frank W. 
prield Ra, Boston 35, “ac Soldier, 
atton-MacGuyer Co., 17 
Providence 5, R. I. Virginis Ave, 
Rajah Co., Bloomfield, x. 2: 


4761 Ravenswood Ave, 


Shakeproof, Inc., 2501 N, 

Chicago ai. Ill. = Keeler Are,, 
Sherman fg. Co, H. B, 

Battle Creek, Mich. * 12 Bamey, 


Soreng Mfg. Corp., 1901 @] 

Chicago 14, Il. aybourn Ave, 
Superior Electric Co., 131 

Bristol, Conri. 1 Meadow St., 
Thompson-Bremer & Co.,, 1642 w. 


bard, Chicago 22, Ill. “Bverlock ne” 


MACHINES. See Specific Headings, 


Balancing; Coil Winding; Di 

Drafting; Milling; Mol ding: Casting ; 
Rivet Setting; Screw Driving; Stri ; 
pers; Wires; Wire Insulating, - 


MAGNETIC MATERIALS. See steq 


Electrical; Magnets, Permane 
netic Recording Tape. nt; Mag- 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N 
gan Ave., Chicago 2, Tl. ea ett 
Minnesota Mining & Mfg. Co., §¢. “p 1 
6, Minn, ““Scotch’’ Tape, Sa, 


MAGNETS, PERMANENT 


General Electric Co., Metallur 
Section HA-11 Chemie al Dept, mi 
tield, Mass. “Alnico,’ “‘Cunieo,”” 
‘Cunife,’ ‘Silmanal,’ ‘Vectalite ” 

Indiana Steel Products Co., 6 N. Michi. 
gan Ave., Chicago 2, il. “*Ispeo,”” 
“*Alnico,’’ ‘‘Cunico,”” ‘‘Cunife,” “gj. 
manal, Vectolite,”’ 


MAGNIFIERS. See Lights, Machine, 
MATERIALS HANDLING EQUIPMENT 


Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, Ill. 
Market Forge Co., 84 Garvey, Everett 


Mass. 
Robbins & Myers, Inc., Crane & 
Div., Springfield, O. Hoist 
MERCURY ARC RECTIFIERS. See 
Rectitiers, Mercury Are. 


MERCURY RELAYS. 


Contactors 


See Relays and 


MERCURY SWITCHES. See Switehes. 


MERCURY VAPOR LAMPS. See Lamps, 
Mercury Vapor 


METALLIZED GLASS. See Glass, Teeh- 
nical. 


METALS, LAMINATED. See Lami- 
nated Metals, Preeious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


METERS. 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Instruments. 


See Glass- 


MICA MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Elec. Co., Resin and Insulating 
Materials Div., Schenectady, N. Y. 
Husite Div., The Huse Liberty Mica Co., 

171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Macallen Co., 16 Macallen, Boston 27, 
Mass. 

Mica Insulator Co., Schepeviety 2,2 
‘Micanite,’’ ““Munsell 

Mitchell-Rand Insulation Co., Inc, 51 
Murray, New York 7, N. Y. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


MICROPHONES 


Amperite Co., 561 Broadway, New York. 
ig S&S A 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 

Kux Machine Co., 3922 W. Harrison, 
Chicago 24, Ill. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., 5996 Tabor Rd, 
Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, ° 

Mallory & Co., Inc., P. R., Indianapolis 
8. Ind 


ELECTRICAL MANUFACTURING 





















9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


INTERSTATE 
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INTERSTATE MFG. CORP. 


137 Sussex Ave., Newark, N, J. 





FOR IMPREGNATING 


Ceramics. 


FOR SEALING 


Light Fixtures. 


FOR DIPPING 





FOR POTTING 





Leading Coils, Condensers. 


will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street 
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(Illustrated ) 

Model 121 
Chicago Automatic 
Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ . 


Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 


Coils, Transformers, Condensers. 


Radio Transformers, Light Units, 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 


SKOKIE, ILL. 


OUTSTANDING 
PROPERTIES OF 


ACME MAGNET WIRE 


Acme Magnet Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip 
necessary to undergo the physical severity un- 
avoidable in modern, high speed winding. 


In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced re- 
jections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay 
tight. Acme Wire fills these requirements. 


Acme Wire is supplied in the following insula- 
tions: 


FORMVAR NYLON 
COTTONITE 
GLASS 


ENAMELITE 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 





INSULATING VARNISHES — VARNISHED INSULATIONS 
COILS 


271 










ti LL RN ee tine nk acannon eae 





to meet the 
Shrictest Requirements 


Whether to withstand severe 


electrical and thermal shock, 

















or resistance to corrosion, 
arcing, acids, etc., you'll find 
that Star Porcelains excell in 


these characteristics. 


Our engineers will be glad to 
assist you in the proper selec- 


F tion of electrical porcelains 


Write today for our booklet 
“Survey of Characteristics 
of Molded Ceramic Prod- 


ucts. 
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Alliance Mfg. Co., 








MOTORS 





" Subfraetional, Under 1/20 Hp. 
1/20 to M Hp. 


1 to 7, Hp. 
Over 7% Hp. 











Fractional, 





Integral, 








Integral, 





Gearmotors 


Generators 


Low Veleaes (Under 110) 





. wns eo 
Alliance, O. “Anli- J 
ance,’’ ‘‘Power-Pakt’” (BY) 

Baldor Electric Co., St. Louis 10, Mo. 


(FGKLN) 
Barber-Colman Co., Rockford, Ill. “’Bar- 
2256 W. Ohio, Chi- 


col’’ (BCEYZ). 

Bodine Electric Co., 
eago 12, Ill. (BCDEFGHJQRYZ) 

Bristol Motor Co., Forestville, Conn. (A) 

Burke Electric Co., 3811 W. 12th, Erie, 
Pa. (DFGHKLMNOP) 

Century Electric Co., 1806 Pine S&t., 
St. Louis 38, Mo. (FGJKLMNOPQR- 
UVZ) 

Clarostat Mfg. Co., Inc., Dover, N. H. (B) 

Cleveland Electric Motor Co., 5213 Ches- 
ter Ave., Cleveland 3, O. (FKN) 

Cramer Co., Inc., R. W., River St., 
Centerbrook, Conn. (AY) 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., 
Ampere 3, N. J. (KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., 5-17 46th Rd., Long 
Island City, N. Y. (ABEQTUV'Y) 
Delco Products Div., General Motors 
Corp., Dayton, O. (BFGKLNZ) 
Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co., Toledo 1, O. (GZ) 
Electric Indicator (o., Parker Ave., 
Stamford, Conn. 


& 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

oo Specialty Co., 212 South Stam- 
or 
(BCDEFGHIKLMNOPQRSTUVWYZ& ) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 
F 416, 100 Kingsland Rd., Clifton, 
N. J. (UV) 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Globe Industries, Inc., 135 Sunrise PIl., 
Dayton 7, O. 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
“Synchron” (BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(CXZ) 

Haydon Mfg. Co., Inc., 2511 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hoover Co., Kingston-Conley Div., 86 
Brook Ave., Plainfield, N. J. (FK) 

Howell Electric Motors, Howell, Mich. 
(FKNQ) 


Miniature Timing Motors, Geared 
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Synch, 
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ae 
Jack “= Heintz Precision Industri a. far 
Saco Ste, io." Bae Ww, Manes, cur 
anette g. Co., Ww. 
cago 6, Illinois, urckna) o> 
Lamb Electric Co., Kent, 0, 


(BCDEFGHJQRS) 
Dayton 1, O. 
Motorsearch Co., 
anes 
Corp., Warren, O. im 
Pesco Products Div., Borg-Warner 


Master Electric Co., 
Millon va grr) Li 
c an g. Co., Lindeke Bh 
Paul 1, Minn. es Me. &. 
0 Junetion . 
cine, Wis. (BQY) an, Be 
Packard Electric Div., 
. (FG 
Peerless Electric Co., Wolo 0. 
(FGKLN) 
Corp., 
Dept. 8-5, 11610 Euclid Ave., 
land 6, O. (ZCGLO) Clore: 


Rae Motor Corporation, P. 0. Box 29) 
Racine, Wis. (BCDFGHYZ&) : 
Redmond Co., Inc., Owosso, Mish. 
Ratene ii & neering 
eliance Clectric Engi 
1054 Ivanhoe Rd., Cleveland 10, % 
(KLNOQRZ) 


Reuland Electric Co., 3001 W. 

Rd., Alhambra, Calif. (KN) es: 

Robbins & Myers, Inc., Moter Diy., 
Dept. C-118, Springfield 99, O. 

Aig a 
cruggs Co v 0 N. 

Louis 1, Mo. (B) *. 

Signal Electric Mfg. Co., Menominee, 
Mich. (BCDFGHZ) 

Signal Mfg. Co., 69 Bennett, Lynn, 
Mass. (BC) 

Smith, A. O., Corp., Milwaukee, Wis, 
(FPKN) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (BCDFGHYZ&) 
Star Electric Motor Co., 200 Bloombeld 
Ave., Bloomfield, N. J. 

(KLNOQRYZ) 

Sterling Electric Motors, Los 

wanes oss) - a 
elechron, Ine., otor Advisory Service, 
Dept. H, Ashland, Mass. (A) 

U. 8. Electrical Motors, Ine., 200 N. 
Slausen Ave., Los Angeles 11, Calif. 
(PKNQY) 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (7 KN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

(FGKLNYZ) 

Wesche Electric Co., B. A, 1626-19 
Vine, Cincinnati 10, 0. ‘“‘Weleo.”’ 
(FGKLNOZ) 

Westinghouse mipsel Gorp.. P. 0. Bor 
2025, Buffalo 5, 

( BCDERCHIKLMNOPORSZE) 


MOTOR-GENERATOR SETS. See Motors. 
MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2511 Elm, Tor- 
rington, Conn. 

NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., 4256 
W. Arthington, Chicago 24, Ill. 
~~ Aute-Lite Co., Port Huron, 


h. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-11, Chicago 14, Ill. 
General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

(Plastics) *“"Textolite. 

Meyercord Co., Dept. 7-11, 5823 W. Lake, 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 

NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, 
Conn. (Cupro-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, 


Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. i 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘Inco,’ ‘‘Monel,”’ 
‘‘Inconel,’’ “‘Ni-Span.”’ 

Revere Copper & Brass, ™. 230 Park 


Ave., New York 17, 
Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, 
Conn. **Anaconda.”’ 


NICKEL SILVER (Cont.) 
Bidaspent Brass Co., Bridgeport 2, 


Chase Brass & Copper Co., Inec., Water- 
bury 91, nn. 

Federated Metals Div. American Smelting 
& Refining * 120 Broadway, New 


York 5, N. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Seymour Mfg. Co., Seymour, Conn. 

NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil and Grease. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co, 
Hartford, Conn. 

General Electric Co., Section 1668-51, 
Apparatus Dept., Schenectady 5, Y. 

Heineman _— Co., 103 Plum, Tren- 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, Sheet 
Metal. 


ELECTRICAL MANUFACTURING 
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KESTER fluxes 
Do it Faster 


Z with Kester! 
" Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 

Consult our engineers, without 
obligation, on any flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 
Eastern Plant: Newark, New Jersey 
Canadian Plant: Brantford, Canada 


wets 


PREFERRED 
SINCE 1899 
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4 POLE — 4s — “soo H. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 
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AKE PEERLESS ELECTRIC 
MOTOR DEPARTMENT 


@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- 
ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years. 
Single Phase @ Polyphase e¢ Direct Current Motors 









Built-in 
Overload 
Protection 


with G-E Machine Tool Transformers 


You run no risks from sustained overloads or accidental short 
circuits with the G-E Machine Tool Transformer. A built-in 
overload protector with time-delay action trips automatically 
at the moment of danger. 

Other highly desirable features include a front-mounted ter- 
minal board for simple, fast connections; a large metal diagram- 
matic nameplate for permanent reference; and a compact, 
functional physical structure designed especially for panel 
board mounting. For full information, write for bulletin GEA- 
4887. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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TRY THIS UNIQUE IRON NOW! 


Step Up Efficiency 
Boost Output 
with the 


Soldetron 


Tr. Mark Reg., Pat. Pend. 


Ideal For Light or Heavy Work 
Heats Rapidly from Cold Start 


e@ LIGHTWEIGHT (3 ozs.) 


e@ FINGERTIP CONTROL permits 
long hours of soldering without fatigue. 
Though it weighs only 3 ozs, “Soldetron” 
can do the job of a 200 watt iron. 
@ Ideal for precision work in “hard-to- 
reach” places. 


@ Interchangeable tip-heads; no cleaning 
or filing. 





e Retains heat with 

switch off up to 

1 minute. 
e COOLGRIP bake- 

lite handle, cork 

covering. 
Operates on 110 V A.C., 50-60 cycles, through transformer supplied 
with iron, or 6-8 vole A.C. or D.C. without transformer (from an 
automobile battery.) 

PRICEs with transformer and 1 tip-head, $13.95 
Also available without transformer 
5% higher west of Miss.; fair traded. 


Manufacturers: Order sample unit. test its areat efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 


Rogan Offers a Wide Variety of Stock Molded 





Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! . 


ROGAN BROTHERS  7200,W. JRVING Px. BLvp. 


CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 
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PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. ‘‘Copaco,’’ ‘‘Coparex,’’ ‘‘Nungra.’’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials _ Div., 
Chemical Dept., Schenectady 5, N. Y. 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., °65 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 
“*Empire.’’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Peerless.’’ 
Manufacturing Co., Philadelphia 

23, Pa. ‘*Neutrelec.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 
“‘Densite,’” ‘‘Electrite,”’ ‘‘Kraft Board.’’ 


PAPER, TRACING. 
and Paper. 


See Tracing Cloth 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., 
N. J 


Staedtler, J. S., 55 Worth, New York 13, 
 @: 


Bloomsbury, 


PERMANENT MAGNETS. See Magnets, 
Permanent 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, 


Conn. ‘‘Anaconda.’’ 
Bridgeport Brass Co., Bridgeport 2, 
Conn 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
General Electric Co., Electronic Dept., 


Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section CR 71, 
Harrison, N. J 


Standard Arcturus Corp., 54 Clark, New- 
a a 


ark 4, N. J. 
Vickers Elecl. Div., Vickers, Inc., 2160 
& ane Highway, El Segundo, 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc.; 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Ill. ‘*Visaflame.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
“*Photronic.”’ 


PHOTO PAPERS 


Eastman Kodak Co., Industrial 
graphic Div., Rochester 4, N. Y. 


Photo- 
PIEZOELECTRIC UNITS. 
Units, Quartz. 


PILES, CARBON 
Carbon & Graphite. 


See Crystal 
RHEOSTAT. See 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

American Insulator Corp., New Freedom, 
Pa. ‘‘Aico.’’ 

Barber-Colman Co., Rockford, Ill. 

Boonton Molding Co., Boonton, N. J. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, IIL 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Federal Telephone and Radio Corp., 
Dept. F-416, 900 Passaic Ave., E. New- 
ark, N. J. 

General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 
field, Mass. 

General Industries Co., Molded Plastics 
Div., Olive & Taylor, Elyria, O. 

General Molded Products, Inc., 1297 
Ashland Ave., Des Plaines, Ill 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, 


" Fullerton, Chitage 39. ine 1630 Ww. 
Nitandolph Ave, Woodsetige, Goth» 20n 
ay . oo. Corp., 25 Foster, Worees- 
; “Biv. “ch tengo, 1 mn a 
syne Coro. 2 iver Road, Oats, py 
™ Gaseeek Gon” 700 Echo Lake Rq,, 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., N. S8., 
side, N. J. 
Barber-Colman Co., Rockford, I 
Chicago Molded Products Corp., 1024 x 
Kolmar Ave., Chicago 51, Tl. 5 
Continental-Diamond Fibre Co., 
13, Delaware 
Electric Auto-Lite Co., Bay yy 
itay City, Mich. y Mig. Dir., 
Formica Co., 4645 
Cincinnati 32, O. 
General Electric Co., Plastics Diy., } 
Plastic Ave., Pittsfield, Mass. s 
General Industries Co., Molded Plastics 
Div., Olive & Taylor, Elyria, 0. 
Husite Div., The Husite Liberty Micg 
Co., 171 Camden St., Boston 18, Mags 
Kurz-Kasch, Inc., 1419 S. Broadway. 
Dayton 1 . . 
Mica Insulater Co., Schenectady 1, N, Y 
Midwest Molding & Mfg. Co., 333 NW 
Whipple, Chicago 12, II. si 
Richardson Co., Locklend, Cincinnati 15 
0 . 


7-11 Montgomery, Hill- 


Newark 


Spring Grove Ave., 


Rogan Brothers, 2500 Irving Park Blvd 

Chicago 18, Ill 
Synthane Corp., 2 River Road, Oaks, Pg 
Taylor Fibre Co., Norristown, Pa. r 


PLASTICS, LAMINATED 
Rods & Tubes) 


Baer Co., N. 8., 
side, N. J. 
Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42nd, 

New York 17, N. Y. 

Celanese Corp., 180 Madison Ave., New 
York 16, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 181] 
Walck Road, North Tonawanda, N. Y, 

Formica Co., Spring Grove Ave., Cincin- 
nati 32, O. 

Eastman Kodak Co., Rochester 4, N. Y, 

General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘“Textolite.’’ 

Insulation Manufacturers Corp.; 565 W., 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 
“*Lamicold.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. “Phenolite.”’ 

Richardson Co., Lockland, Cincinnati, 0, 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa, 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. ‘‘Micarta.” 


(Sheets, 


7-11 Montgomery, Hill- 


PLASTICS MOLDING MATERIALS 
Cellulose Acetate (A) 
Melamine Formaldehyde (C) 
Methyl’ Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 


Cellulose, Nitrate (R 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y.. (EFJM) 

Celanese Corp., 180 Madison Ave., New 
York 16, N. Y 

du Pont de Nemours & Co., Inc., BE. L, 
Plastics, Room 137, Arlington, N. Y. 


(ADGHKLPR) ‘‘Lucite,”’ ‘‘Butacite,” 
**Plastacele,’’ **Pyralin,’’ *“Strux,” 
**Tefion.”’ 


Durez Plastics & Chemicals, Inc., 1311 
Walck Road, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Compound Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 
field, Mass. 

Goodrich Chemical Co., B, F., Dept. I-11, 
Rose Bidg., Cleveland 15, 0. ‘‘Geon,” 
**Kriston’’ (N) 

Koppers Co., Chemical Division, EM-11, 
Koppers Bldg., Pittsburgh 19, Pa. (AF) 

Monsanto Chemical Co., Plastics Div., Dept, 
EMP-11, Springfield 2, Mass. “‘Cerex, 
‘“‘Lustron,”” ‘‘Lustrex,’’ ‘“Ultron,” ‘‘Fi- 
bestos,”’ ‘‘Nitron,” ‘‘Resimene,’’ ‘‘Resi- 
nox,”” “‘Styramic’” (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co.. 2187 Sylvan Ave., Toledo 6, 


CJ) 
RiSherdson Co., Lockland, Cincinnati, 0. 
PLATING GENERATORS. See Motors. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 
N. J. 
.. C. S., 233 Spring, New 
York 13, N. Y¥ 


General Plate Div., Metals and_ Controls 
Corp., 411 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 


> i « 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 

PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, IIl. 


3200 Belmont 
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@ UNIDIRECTIONAL @ SYNCHRONOUS 
OR REVERSIBLE @ WITH OR WITHOUT 
GEAR REDUCTION @ UP TO 1/30 
HORSEPOWER @ ENGINEERING SERVICE 


PILOT LIGHTS 
TEST LAMPS 
EXIT LIGHTS 
SIGNAL LIGHTS 








Actual tests in use have proven the long-life superiority 
of these Nalco Carbon Lamps where inductive kick-back 
can feed into the lamp circuit—and where vibration is 
incurred—because they’re especially designed for rugged 
industrial use. 

Available in standard as well as special types, shapes, 
sizes, bases and colors. Write for catalog and prices. 


NORTH AMERICAN 
Electric Lamp Ca. 


1082 Tyler St., St. Louis 6, Mo. 





FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


KRUEGER & HUDEPOHL 


WALSH BUILDING CINCINNATI 2, OHIO 


DECEMBER 1948 











PROJECTORS 


3 FANS 
BARBER-COLMAN HAIR DRYERS TOYS 
COMPANY 
ROCKFORD, ILLINOIS 


SPOT HEATERS 
OIL BURNERS 
DISPLAY TABLES 
VENTILATORS 


PUMPS 

VAPORIZERS 

VENDING MACHINES 
FACSIMILE RECORDERS 





TIENTS 
Fens 


Regulating the voltage for the control of speed, 
heat, or light, of an electrical appliance is often 
desirable. The series 141 transformer, with end 
bells, provides a primary tap changer on front for 
manual voltage adjustment. Can be supplied to 
your electrical specifications in sizes ranging from 
35 VA to 500 VA. 
Further details in Bulletin 168. 

THE ACME ELECTRIC & MFG. CO. 
3512 WATER ST. CUBA, N. Y. 
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@ Permit annunciator type wiring on secondaries . 


LL COLE 


CONTROL 
TRANSFORMERS 


for open wiring 


fo low uollage 


Heating & Refrigera- 
tion Equipment 


Automatic Valves... 
Fans & Blowers 


and Other Relay Actu- 
ated Devices 


. will 


not over-heat or blow fuses with secondary short circuited. 
Meet all Underwriter's requirements for this type of service. 


@ Provide unusual flexibility in mounting . . 


. mounting 


plate fits all standard outlet boxes including 31/; and 4-inch 
round and octagon, and 4-inch square. Also available with 
standard mounting feet. 


Write for Catalog CPC-148 


CHICAGO TRANSFORMER ¢ 





3501 ADDISON STREET ° 


Division of Essex Wire Corporation 





CHICAGO 18, ILLINOIS 


VERY sma 
CONTACTS 


D LARGE ONES 


Above — possibly the largest brush yet made. Below — 
silver contacts about the diameter of a pencil lead. They 
all bring you a 29-year intimate acquaintance with 
electrical conditions — a willingness to ferret out your 
needs down to the last ampere — research and manu- 
facturing facilities which will give you the one right 


product for your purpose. 


Superior brushes and 


contacts will always be worthy of the name. 
Ask for Bulletin “M-12” 
SUPERIOR CARBON PRODUCTS, INC. 


9114 GEORGE AVE. 


ce 


ad 


£4g 





CLEVELAND 5, OHIO 


aa! 


on a oon 
BRUSHES 


















PLUGS AND RECEPTACLES 


Arrow-Hart & MHegeman Electric Co., 
Hartford, Conn, 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Buchanan Elec. Prods. Corp., 1290 Cen- 
tral Ave., Hillside, N. J 


Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. “‘Corwico.”’ 

Federal Telephone and Radio  Corp., 
Dept. F-416, 100 Kingland Rd., Clif- 


ton, N. J. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol.”’ 

Interstate Mfg. Co., 125 Sussex Ave., 
Newark 4, N. J. ‘‘Inco.”’ 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, IIl. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo 


Morse Co., Frank W., Boston 35, Mass. 

National Electric Products Corp., Pitts 
burgh 30, Pa. 

Packard Electri Div., General Motors 
Corp., Warren, O. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

1. §&. Rubber Co., 1230 


> Avenue of 
Americas, New York 20, N. Y. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 


Wrought Washer Mfg. Co., 2200 S&S. 
Bay, Milwaukee 7, Wis. 

PORCELAIN. See Ceramics 

POSTS, BINDING 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Superior Electric Co., 1311 
Bristol, Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 


Meadow S&t., 


Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 
Vulcan Electrie Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Callite Tungsten Corp., 547 39th, Union 
City, N. J 


Gibson Electric Co., 98349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 57 Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


Moraine Products Division, 
tors, Dayton, 0 


Feneral Mo- 


National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 


York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., &. 
Paul 1, Minn. “ATR.’’ 

Electricoil Transformer Co., 421 Canal 
St., New York 13, N. Y. 

Federal Telephone and Radio Corp., 
Dept. F-416, 900 Passaic Ave., E. 
Newark, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Tl, 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms. 
PRESSES, HYDRAULIC 

Denison Engineering Co., 1160 Dublin 


Rd., Columbus 16, O. 

Hydraulic Press Mfg. Co., 1004 Marion 
Road, Mount Gilead, O. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRINT MACHINES: 
Brown, White. 


Ozalid Div., General Aniline & Film 
Corp., Dept. 339, Johnson City, N. Y. 


PULLEYS, V-TYPE. 
Belt. 


PUMPS 


Pesco Products Div., Borg-Warner Corp., 
Dept. 8-3, 11610 Euclid Ave., Cleve- 
land 6, Ohio. 

Robbins & Myers, Inc., Springfield, O. 
**Moyns.”* 

Sciptilla Magneto Div., Bendix Aviation 
Jorp., Sidney, N. Y. (Diesel Fuel) 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 


Black, Blue, 


See Drives, V'- 


Micro Switch Div., First National Corp 

hy ee 176 B 181 = 
ational Acme Co., : a 
land 8, O. “Namco.” \ Com 

Square D Co., 4041 N. Richards, yy. 
waukee 12, Wis. 

Superior Electric Co., 1311 Meadow St, 
Bristol, Conn. . 

Ward Leonard Elec. Co., 34 South, My 
Vernon, N. Y. 

Westinghouse Electric Corp., P. QO. Bor 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


Bristol Company, 153 Bristol Rd., Water. 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn 

Minneapolis- Honeywell Regulator Co., 2635 
Fourth Ave., S., Minneapolis 8, Minn, 


REACTORS. 


RECEPTACLES. 
ceptacles. 


RECTIFIERS, DRY METALLIC 
Acme on ric Corp., 3511 Water, Cuba, 
N. Y . 


See Transformers. 


See Plugs and Re. 


cord Ave., Cambridge 88, Mass, 
per Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 
Dept. F-416, 900 Passaic Ave., E. New. 

ark, N. J. (Selenium) 
General Electri¢ Co., Section A50-133, 
Appliance & erchandise Dept., 


Cambridge Thermionie Corp., 458 Con- 
Cop- 


Bridgeport 2, Conn. (Copper Oride, 
Selenium) ‘“Tungar.” 
Mallory Co., Inc., P. R., Indiana 


Radio Receptor Co., Inc., Dept. 8-39, 
W. 19th, New York 11, N. Y. 
lenium) ‘‘Selectron.’’ 

Westinghouse Electric Corp., P. O. Bag 
968, Pittsburgh 30, Pa. (Copper Ox- 
ide) ‘‘Rectox.”’ 


6, Ind. (Magnesium Copper Sulphide) 
1 
(Se- 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio Corp, 
Devt, F-416, 67 Broad, New York 4, 


General Electric Co. Section H668-57 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section CR 11, 
Harrison, N. J. 

Westinghouse Electric Corp., P. O. Bez 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See ale 
Transformers, Variable- Voltage. 


Acme Elec. Corp., 359 Waters, Cuba, N. Y. 
Burlington Instrument Co., 203 N. 8rd 
St., Burlington, Iowa. 
Federal Telephone and Radio Corp., 
owt, F-416, 67 Broad, New York 4, 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramar Co., 2734 N. Pulaski Rd., Chi- 


cago 39, Til. 
Raytheon Mfg. Co., Waltham 54, Mass. 
Essex Wire Corp., 


R-B-M Division, 
Logansport, Ind. 

Sola — Co., 4633 W. 16th, Chicase 
50, Ill. 

Sorensen & Co., 375 Fairfield Ave., Stam- 
ford, Conn. ‘‘Nobatron.’’ 

Superior Electric Co., 1311 Meadow S&t., 
Bristol, Conn. 


Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 

Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) ‘‘Ad- 
lake.’”’ 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1037 
Newark Ave., Elizabeth 8, N. J. ‘‘Aga- 


stat.”’ 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 1, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, II. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury 
Micro-adjustment) 


Comar Elec. Co., 2701 Belmont Ave., 
Chicago 18, Ill. 

Cramer Co., R. W., River 8St., Center- 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart, 


Ind. (Mercury) 

Thomas A. Edison, Inc., Instrument Div., 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, 0. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

Federal Telephone and Radio Corp., Dept. 
J-116, 900 Passaic Ave., East Newark, 


N. J. 
General Electric Co., Section Hees-# 


Apparatus Dept., Schenectady 5, N. 
Guardian Electric, 
Chicago 12, IIL. 


1627-M W. Wainut, 
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HE football star who eludes the players of the rival team and sends 
the pigskin hurtling down the field to a goal has “the extra 
something that spells top performance.” 

For outstanding service in every rectifier application specify Seletron Selenium 
Rectifiers. They have the “extra something that spells top performance.” 

From the large power stacks to the miniature units for radio and television, 
Seletron uniformity and precision methods of manufacture, insures user satisfaction. 
Efficient—dependable, durable under the severest service conditions. 

Furnished in a wide variety of voltages and currents to meet individual requirements. 





In addition to the power stacks illustrated Sele- 
tron Selenium Rectifiers are furnished in small 
sizes. Specify SELETRON SELENIUM RECTI- 
FIERS FOR RADIO AND TELEVISION APPLICA- 
TIONS. 






CODE 
NUMBER 5L1 5M1 5P1 5R1 5Q1 
Current Rating 75 ma. 100 ma. 150ma. 200ma. 250 ma. 
Plate Height - 1” oie Tia tie 
Plate Width 7/8" al vate” Vise Uae 





ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 


\\ 4 








OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: ‘RAE MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


SCRU-(TS 





STRIP ENDS! 





“iy 
AAA ee 
Peete 
SCREW IT? 
UO) Sq CO) 85 . 
FAST! EFFICIENT! 

ECONOMICAL! THAT’S ALL 

eneie 
SOLAR ELECTRIC CORPORATION SCRU-ITS! 


WARREN, PA. 





DECEMBER 1948 


RO 
MUU CUR ae Le 





Write today for catalog. Address Dept. MS-12. 


SELETRON DIVISION 


Since 1922 in Radio and Electronics 
251 W. 19th St. © New York 11, N.Y 





CASE REPORT No. 52 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to industry. 










Blower Wheels 
Balanced in Less Than 
Two Minutes! 


MT HAWLEY MFG. CO., PEORIA, 
ILL., reports. With thes Bear Dy- 
Namic Balancing Machine, Model 
340-R, blower wheels ranging in 
size from 5" to 9" diameter, are 
balanced in an average time of 
1 minute 42 seconds Result: 
Much quieter and smoother oil 

















You can obtain improved product performance and elimina- 
tion of noise and vibration at lower cost through this faster 
Bear Dy-Namic Balancing Method. Lower initial capital in- 
vestment and a low cost-per-unit are made possible by this 
revolutionary Bear Method. With Bear, Dy-Namic Balancing 
is speeded up to a point where the operation hardly interrupts 
routine production . . . simplified to a point where men and 
women learn to Dy-Namically Balance rotating parts in just 
a few hours. 

Send now for this FREE fact -packed 22-page Dy-Namic Balanc- 
ing Manual for rotating part: weighing from 4 oz. to 8 tons! 
Write: Bear Mfg. Co., Dept. E-13 Rock Island, Illinois. 


BEA STATIC AND DY-NAMIC oy 


BALANCING MACHINES 













z 
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Write HAYDON, 


switches, 


Normal rota n 
is ans to osci 

ial linkag 
os shaft. Stan 
using 30 rpm mote 
30° shaft oscillation 
Control of current 
fence timers is typice 


Bee da 


SLOW SPEED MOTOR 


New motor engineered to meet demand 
for a low cost unit with very slow vont 
shaft speeds. Single gear train i 
the double train formerly required for 
reduction from 450 rpm rotor speed 
material and part costs are c 
duction simplified. Designed 


or such applications as stoker and 
oil burner controls, 


) 














ut, pro- 
specifically 


chart drives, time 


thermostats, control instru- 


OSCILLATING SHAFT 


SPECIAL THRUST BEARING 


Drive shaft and bearing assembly de- 
signed to absorb vertical thrust. Special 
shaft assembly incorporates ball bear- 


ry movement 


ments, etc. Available for 1 re luti 
per 12 hours, 1 day and 1 oak. cg 


of drive shaft 
lating motion by 


e between drive wh 
dard model 


or, furnishes complete 


#1891, 


every 2 seconds. 
pulses in electric 
| application. 


vy ing; set-screw assures proper adjust- 


ea |i) 


needs are unusual, consult Haydon tim 
Yee don Engineering Data Catalog. 


2512 Elm Street, 


of the versatility and wide 
timing mechanisms to meet 


special requirements. it 


ment of shaft and bearing. Typical 
applications include displays, turn- 
tables, barber poles . . . all installations 
where load on output shaft is heavier 
than can be safely carried by standard 
construction. 


range of the Haydon 


ing engineers. Send for new 


Torrin 


gton, Connecticut 















Haydon Co., A. W. 
Haydon Mfg. Co., Inc., 2511 Elm, Tor- 
rington, Conn. 


Waterbury 32, Conn. 


Kurman Electric Co., 35-18 37th, Long 
Island City, N. Y 
Leach Relay Co., 5915 Avalon Blvd., 


Los Angeles 3, Calif. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
eago 41, Ill. 

Phillips Control Corp., 612 N. 
Ave., Chicago 11, Il. 

Potter & Brumtield Sales Co., 551 W. 
Washington Blvd., Chicago 6, IIL. 

R-B-M Division, Essex Wire Corp., Lo- 
gansport, Ind. 

Sigma Instruments, Inc., 70 Ceylon, Bos 
ton 21, Mass. 

Signal Engineering & Mfg. Co., 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi- 

cago, Ill. 


Michigan 


154 W. 


REMOTE CONTROLS. See 


ton Stations; Relays and 
Switches. 


Push But 
Contactors ; 


RESINS, INSULATING. 
Compounds & Resins. 


See Varnishes, 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 

Driver-Harris Co., Harrison, N. J. 
“‘Chromax,”’ ‘‘Nichrome.’’ 

Jelliffe Mfg. Corp. C. O., Dept. 
48 Pequot Rd., Southport, Conn. 

Hoskins Mfg. Co., Detroit 9, 
“‘Chromel.’’ 


Riverside 


L-202, 


Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 


Lewis Engineering Co., Wire Div., Nau. 
gatuck, Conn. 
RESISTANCE WIRE. See Wire, Re- 


sistance. 


RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. 11 

Hardwick, Hindle, Inc., Newark 5, N. J 

Instrument Resistors, Inc., 1036 Commerce, 
Union, N. J. 

International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. K., 
lis 6, Ind. 

Ohio Carbon Co., 
Cleveland 11, O. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. ‘‘Brown Devil,’’ ‘‘Cor- 
rib,”’ “‘Dividohm,’’ ‘‘Riteohm,’’ ‘‘Wire- 
watt,”’ ‘‘Determohn,’’ ‘‘Little Devil,”’ 
“‘Multivolt,’’ ‘‘Ohmite.”’ 

Sprague Electric Co., North Adams, Mass. 


“*Koolohm, 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 
Stackpole Carbon Co., St. Marys, Pa. 
Tuttle & Co., H. W., Adrian, Mich. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


Indianapo- 


12508 Berea Rd., 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

General Electric Co., Section E700-xi 
Apparatus Dept., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., Newark 5, N. J 

Hartford Element Co., Windsor St., Hart 
ford 5, Conn. 

Instrument Resistors, Inc., 1036 Commerce, 
Union, N. J. 

International Resistance Co, 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohio Carbon Co., 12509 Berea Rd., Cleve- 
land 11, O. 

Ohmite Mfg. Co., 4806 Flournoy, Chi 
cago 44, > 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Sprague Electric Co., North Adams, Mass. 
**Koolohm,’’ ‘‘Megomax.”’ 
Ward Leonard Electric Co., 34 South, 

Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc.. Dover, N. I 

Electrical Mfg. Co., Lake & 4th, Racine, 
Wis. 

Hardwick Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 


lis 6, Ind. 
4806 Flournoy, Chi- 


Ohmite Mfg. Co., 
cago 44, Il. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald 
win, N. Y. 


Ward Leonard Electric Co. 
Y . 


Mount Vernon, N. ad South, 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 § 
waukee 4, Wis. " S: Gecend, Mau. 
Electrical Manufacturing Co., 


Fourth, Racine, Wis, " 
Control) ae Knee 


General Electric Co., Section 

Apparatus Dept., Schenectady F1669-51. 
Hardwick, Hindle, Inc., Newark 5, N XY, 
International Resistance (Co 401 ¥ 

Broad, Philadelphia 8, Pa.” N, 
National Electric Controller 

Ravenswood Ave., Chicago ni” am 
Ohmite Mfg. Co., 4806 Flourn 

eago 44, Il. ournoy, Chi- 
Rex Rheostat Co., 

win, N. Y 
Ward Leonard Electric Co 

Mount Vernon, N. Y. *» 34 South, 
Westinghouse Elec. Corp., P. 

Pittsburgh 30, Pa. 0. Bor 868, 


Lake at 


3 Foxhurst Rd,, Bald- 


RINGS, COLLECTOR 

Baker & Co., Inc., 113 Astor, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 


Newark 5, 


Corp., 411 Forest, Attlet 

(Precious Metal) pero, Mam, 
Wesche Electric Co., B. A., 1626- y 

Cincinnati 10, Ohio. “Weleo” sien 


Wilson Co., H. A., 


105 Chest . 
ark 5, N. J. _ oe 


(Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Con 

Cuyahoga Spring Co., 10270 Berea Ka 
Cleveland 2, O. ‘‘Snap Clip.” - 
National Lock Washer Co., Newark 5 


N. J. 
Waldes Kohinoor, Inc., 47-01 Austel I 
Long Island City 1, N. ¥ ro 


RIVET SETTING MACHINES 

eye Bellwood, 11;” °6%? W. 
Met ae See ae 
RIVETS. See Fasteners. 
ROLLER BEARINGS. See Bearings, Rall 
and Roller, 


ROTARY CONVERTERS. See Motors. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 M 
New York 13, N. Y. — 


Davidson Rubber’ Co.. 50 Brighton 
Charleston 29, Mass. (Sponge) : 
General Elec. Co., Chemical Dept. 1 


Plastics Ave., Pittsfield, Mass, 

Lord Mfg. Co., Erie, Pa. 

Sponge Rubber Prod. Co., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y, 


SAWS, COMMUTATOR. See 
tator Saws and Slotters. 


Commu- 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, RK. I. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

National Acme Co., 170 E, 131st, Cleve- 
land 8, O. 

Peck Spring Co., 20 Grove Ava, Plain- 
ville, Conn. 

Penn Ri-Vit & Mch. Co., 254 Hunting- 
ton, Philadelphia 33, Pa. 

SCREWS. See Fasteners. 

SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds, 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa, 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Garlock Packing Co., 
‘“*Klosure.’’ 

Gits Bros. Mfg. Co., 
Ave., Chicago 23, Ill. 


Palmyra, N. Y. 
1840 8S. Kilbourn 


SELENIUM RECTIFIERS. See Recti- 


fiers, Dry Metallic. 


SHAFTING, FLEXIBLE. See Flexible 


Shafting. 
SHEETS, ELECTRICAL. See Steel, 
Electrical. 
SHUNTS, INSTRUMENT. See _Instru- 


ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
insulating. 


ELECTRICAL MANUFACTURING 
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Silicone 
vi Vv 
. Invisible Servants a 
> Single stroke | We're all kings with a house full of servants. li lod 
- Bells for multiple They light the room as we walk into it. They 
f J or series circuits. | freeze ice and preserve our food. They turn up 
| f /  Nibrating Bells for op- the heat. They make music for us. They carry our | 
eration in multiple only. 4” voices thousands of miles in an instant. And we're ' 
to 20” sizes, indoor and out- | so used to that kind of service that we take it for i FLUIDS 
door. | granted. ' 
Special tone Signals: musical and | Most of us don’t even know that those servants —_— | 
soft tone Bells, Chimes, Cow | are cut down to the proper size by network | Hydraulic 
Gongs, Tapsounders, Buzzers, | transformers buried in vaults underground. That Dielectri 
Horns and Whistles. | kind of service comes of making reliability a : 
Also contactless vibrating and ex- | primary requirement in the choice of materials, : Waterproofing j 
plosion-proof Bells. : in the designing and building and in the mainten- 
f ance of electrical equipment. ' taheieating 
Diffusion 
7d : _— 
32-PAGE : ev, 
CATALOG - 
GREASES 
_ High Temperature 
yes ‘ Low Temperature 
and MANUFACTURING COMPANY Valve Lubricants 
yee eee o NEW YORK 11, N. Y. | Stopcock 
High Vacuum 
j PHOTO COURTESY 
s WESTINGHOUSE ELECTRIC CORP. 
New ae dry-type a S 
ea $ Sili lat to 
| provide maximum service, safely ond reliabillly. COMPOUNDS 
ANNOUNCES | The announcement that Westinghouse Electric Ignition Sealing 
THE NEW | Corporation is now using Silicone Insulation io . 
increase the reliability of network transformers _Antifoam A 
No. 22 | is Silicone News of major significance. Their use of 
“TWIN-CLIP" heat and moisture resistant DC Silicone varnishes 
makes it unnecessary to cool these transformers 
Has Jaws on Both Ends — New and Different! | with inflammable oil. RESINS 
Both jaws may be opened at the same time, or either jaw Hence, the danger of fire and explosion are 
separately. 2" long, cadmium plated steel, has screw con- | eliminated and fire-proof vaults are not required. Electrical insulatiog 
nection. Dry nitrogen filled and hermetically sealed, these - Laminating 
Used for quick splices, testing or repairs. For racking ar- transformers can operate even when submerged 
ticles in industrial processing, holding record cards, etc. by flooding. | Protective Coatings 
Send for FREE SAMPLES and Complete Catalog 601 | We have proved in our Motor Test Laboratory 
that Silicone (Class “H") Insulation has at least 
1603 E. 31st St. 10 times the life and 10 times the wet insulation snastic* 
Cleveland 14, 0. resistance of conventional insulating materials 
under comparable service conditions. The intro- Moldi 
a _ isi tanstadanib asian duction of silicone insulated transformers is a : 
further proof that Silicone Insulation is essential Extruding 
AT NO to maximum life and reliability in electrical Coati 
equipment. For more information about DC 996 
: ‘ i EXTRA Silicone Electrical Insulating Varnish, write for Laminating 
i i ' pamphlet No. G7-L. 
_ 4 COsT! | DOW CORNING CORPORATION Fe 
, MIDLAND, MICHIGAN  *trede Merk 


: Atlanta « Chicago @ Cleveland ¢ Dallas 
| Los Angeles ¢ New York Dow Corning 


In Canada: Fiberglas Canada, Ltd., Toronto 
| In England: Albright and Wilson, Lid., London Corpor ion 
DI-FORMED PAPER TUBES ciitmeanaatiataie iia 


Greater strength. Automatic stacking. Coils need 
not be formed after winding. Coils more closely 
engineered. Save wire and labor. Write for samples 
and new Mandrel List. 


Also Precision Bobbins, Coil Forms Spool 


PRECISION PAPER TUBE CO. 





2035 WEST CHARLESTON STREET CHICAGO 47, ILLINOIS eed 
Plant No. 2. 79 Chapel Street, Hortford, Conn 
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.  . that’s what manufacturing customers 
Say about WILCO’S positive new method 
of BIMETAL IDENTIFICATION. 


The new Wilco method of bimetal identification is meeting 
with a wide and favorable response from industry. Users 
of Wilco, Thermometal find the clearly etched pattern on 
every strip avoids confusion between the low-and high- 
expanding sides and readily identifies each Wilco type. 


This etched pattern on the low-expanding side instantly 
identifies the bimetal and precludes any possibility of 
costly errors. in the abeve illustration, for example, the 
abbreviation, “MORF,”" stands for Wilco Morflex. The 
letters, “LE,” are a reminder that the etched side is low- 
expanding. By carrying this clear-cut method of identi- 
fication throughout the entire line of 30 Wilco Thermo- 
metals, all possibility of confusing one type with another 
is eliminated. 


Each strip also carries the famous WILCO trademark, 
your assurance that it is a product of The H. A. Wilson 
Company, pioneer in the field of thermostatic bimetal. 


Another example of practical Wilco pioneering 


The H. A. Wilson Company is an American pioneer in the 
design and development of thermostatic bimetal. For 34 
years, WILCO has supplied American industry with these 
materials as sheet or strip, in partly or completely fabri- 
cated Thermometals and as parts of assemblies for 
thousands of applications. The 30 WILCO Thermometals 
are adaptable to all temperature ranges, deflection 
rates and electrical resistivities. 


WILCO engineers—specialists in the precision production 
of thermostatic bimetals—will gladly cooperate with you 
in securing the most effective use of WILCO products. 


THE H. A. WILSON COMPANY 





| 








SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 

a 6 Co., Inc., 113 Astor, Newark 5, 


N 

Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

General Plate Div.. 
Corp., 411 

Handy 

N 


Metals and Controls 
Forest, Attleboro. Mass. 
Harman, 82 Fulton, New York 


Co., Inc., P. R., Indianapo- 


lis 6, Ind. 
Standard Metals 260 Broad, N. 


Attleboro, Mass. 


ei 


Corp., 


SLEEVE BEARINGS. 
Bushings. 


See Bearings and 


SLEEVING and TAPE, ASBESTOS 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. ‘*Quinterra.’’ 
Mitchel-Rand Insulation Co., Ine. 51 
Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See 
Saws and Slotters. 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


Commutator 


RADIO. 


American Phenolic Corp., 1830 8. 54th, 
Cicero 50, Ill. 
Arrow-Hart & Hegeman Electric Co., 


103 Hawthorne, Hartford, Conn. 
Dial Light Co., 900 Broadway, New 
York 3, N. Y 


Drake Mfg. Co., 1713 W. Hubbard, 
Chicago 22, Ill. (Pilot) 

General Electric Co., Section Y-90-1222, 
Appliance & Merchandise Dept., 


Bridgeport 2, Conn 


Kirkland Co., H. R., 810 King, Morris- 
town, N. J. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
“*Levolier.’ 

Mines a Co., 4223 Clayton Ave., 
St. Louis 10, 

Morse Co., Frank W., Boston, Mass. 


Union Insulating Co., Parkersburg, W. Va. 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


See Fluo- 


SOCKET SCREW KEYS and 
WRENCHES 

Allen Mfg. Co., Hartford 2, Conn. 
Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. 
SOLDERING IRONS 
American Electrical Heater Co., Detroit 


2, Michigan 
General Electric Co., Section H-668-57, 


Apparatus Dept., Schenectady 5, N. Y. 


See Fasteners 


“Calrod. 

Hexacon i Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Gomes, Il, ‘*Thermo-Grip” Grip 
‘ools. 


Stanley Tools, New Britain, Conn. 

Transvision, Inc., Dept. EM, 460 North 
Ave., New Kochelle, N. Y. 

Ungar Electric Toois, Inc., 615 Ducom- 


mun St., Los Angeles 12, Calif. 
Vulean Electric Co., Danvers 2, Mass. 
“Vulcan,” ‘Pygmy,’ ‘‘Counterpoised.’’ 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 


(For Silver Solders, See Brazing Alloys) 
Federated Metals Div., American Smelting 
é Refining Co., Whiting, Ind. ‘‘Gar- 
iner.”’ 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. ‘‘Acid-Core,”’ ‘‘Rosin- 


Core.’’ 
Soldering Specialties, Summit, N. J. 


SOLDERING COMPOUNDS 


(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East, 


Pa. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., BE. I., Wil- 
mington, Del. 

Federated Metals Div., 
& Refining Co., Whiting, Ind. 

Hsety & Harmon, 82 Fulton, New York 7, 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, . 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valpariso, Ind. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 


land 11, O. 
Soldering Specialties, Summit, N. J. 
262 Broad, N. 


Standard Metals Corp., 
Attleboro, Mass. 

Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 

SOLENOIDS 


Cannon Elec. Dev. Co., 3209 Humboldt, 
Los Angeles 31, Cal. 


American Smelting 


~ 
7 


Comar Elec. Co., 2701 
pchiesgo 18, I. Belmont Avg, 
avis o., Dean W., 
Kentland, Ind. 1006 Fira, 
Electric Auto-Lite Co., Toledo w 


General Electric Co., Secti Ho, 
Apparatus Dept., Schenectady § Hess-n, 
Guardian Electric, 1627-M_W,”’ wa,t: 
St., Chicago 12,’ Ml. W. Wali 


National Acme Co., 170 E. 
Pann Shae “Namco.” iis, Clee. 

ps Control Corp., 61 
Ave., Chicago, rit ha 2 N. Michigan 


Soreng Mfg. Corp., 1901 C 
Chicago 14, Ill. tyboura Am, 
Inc., 150 N, 18th, Phila- 


Struthers-Dunn, 
wena, Me Pa. ' 

est oast Elec. Mfg. Co., 
yenin,, Los Angeles 3, Cal. 10008 

estinghouse ectric Corp., P, 

868, Pittsburgh 30, Pan?’ ** % Bua 
SPEED INDICATORS. See Tachometer; 
SPEED REDUCERS 

For Motorized Units, See Motors, 
Janette = Co., 556 W. Menroe, Chi- 


cago 6, 
a een" ae, 1358 E. 179th, Clevelana, 


SPLICING GUM and TAPE, 
Friction and Splice. 


SPOOLS, WIRE 
Angemstale, Inc., 


See Tape, 


606 N. 5th, Minneapolis, 


The Cleveland Welding Co., W. Ti 
Rd., Cleveland 7, 0. 1 Berea 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake 
a er 24, ee e Fi 
ce Spring g. Co, 76 W,. 
New York 12. N. Y. Hensten, 
Anatiogn, By & Wire Co., Cleveland 13, 


Associated Spring Corp., Bristol, Conn, 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Associated 


Barnes-Gibson-Raymond, Div. 
Spring Co., Detroit 11, Mich. 
Cuyahoga Spring Co., 10251 Berea Road, 


Cleveland, O. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp. ), 1800 Clybourn Ave., Chi- 
cago 14, Tl 

Gibson Electric Co., 8349 Frankstown 


—. co 21, Pa. (Beryllium 

oppe: 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Spring Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Tl. 

Ohio Div., Associated Spring Corp., Day- 


ton, O. 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

U. 8. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 


STAINLESS STEEL. See Steel, Com- 
mercial Forms and Grades. 


STAMPINGS, METAL 
Accurate Spring jee. Co., 3817 W. Lake, 


Chicago 24, 
Ace Spring Mfg. Co., 76 W. Houston, 
Co., Manitowos, 


New York 12, N. 
Aluminum Goods Mfg. 
Wisc. 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Detroit 11, Mich, 

Chase Brass & Copper Co., Inc., ’ Water- 
bury 91, Conn. 

Dayton Rogers Mfg. Co., 2835 8, 1%h 
Ave., Minneapolis 7, Minn. 

Dunbar Bros Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, 0. 

Federal Tool & Mfg. Co.. 3608 Alabams 
Ave., Minneapolis 16, Minn. 

Gibson Co., William D. (Div, Associated 
Spring Corp.), 1800 Clybourn Ave, 
Chicago 4, Ill. 

Heyman Mfg. Co., Kenilworth, N. J. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Spring Co., Lansdale, Pa. 

Linden & Co., Inc., 70 Baker, Providence, 


Rm. & 
Lyon Metal Products, Inc., Aurora, ml 
Ohio Div., Associated Spring Corp., 


ton, O. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. 

—_ aes. .., (Div. Associated Spring 
orp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Tl. 

Sherman Lamination Co., 10 Thompson, 
Stratford, Conn. 

United-Carr Fastener Corp., Dept. E-2, 
Cambridge 42, Mass. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 


cago 22, Tl. 

WLS Stamping Co., 3292 EF. 80th, Cleve- 
land 4, 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel 
ule). 

Wrought Washer Mfg. Co., 2200 8. Bay, 


Milwaukee 7, Wisc. 


STAMPINGS, NON,METALLIC 


Bow, Ca, %. on Montgomery, Hill- 
‘eral Tool fg 3609 Alabama 


— Tool & Mfg. Co., 
Ave., Minneapolis 16, Minn 
Lockland, Cincinnat! 15, 


as Co., 
Taylor Fibre Co., Norristown, Pa. 


ELECTRICAL MANUFACTURING 
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SOLENOID VALVES 


AIR - OIL - GAS - WATER - STEAM - REFRIGERANT 
STRAIGHT WAY - 3 and 4 WAY BODIES 


PILOT CONTROLS - DIAPHRAGM VALVES 
CYLINDER OPERATION 
MULTIPORT CONTROL 


OTHER TYPE VALVES — DIAPHRAGM, 
LEVER RELIEF — LOW AND 
HIGH PRESSURE 


SPECIAL DESIGN for YOUR APPLICATION 
' SEND YOUR SPECIFICATIONS TODAY 


CLARK COOPER CO., INC. 


4 WAY 425 Market Street Palmyra, New Jersey. 















Is Engineering Testing 


Your Problem? 











Without a substantial investment in laboratory 
facilities how can the small plant take advantage 
of product quality control and set up to test 
materials and equipment? What simple methods 
j and instruments may be employed to check the 
' physical, magnetic and electrical properties of 
’ parts purchased or manufactured? For resource- 
ful solutions to these problems be sure to read 
the article by J. C. Lebens on page 106. 


Copper stock comes to our plant in rods a quarter 
ee - inch in diameter. One machine draws these rods 
= e down — by carbolloy diamond dies — to strands one- 

- , we | Cssixteenth of an inch in diameter. After properly an- 

: — nealing to counteract hardness, further drawing re- 

duces the wire to required sizes for winding into 

coils and for other applications. As an example, 


; Wheeler craftsmen, through years of experience and 
F i % 5 T a kK iy i 7 with modern equipment, make wire drawn to No. 44 
: = American Wire Gauge. This size runs 84,000 feet, or 


t over 15 miles, to the pound. Even smaller diameters 
t | N i] A k T . . are available to special order. 
e Wheeler specializes in wires of extremely fine di- 


mensions; can supply wire with yarn insulation in 
many of those “hard-to-find” sizes. These yarns, of 
silk, nylon, celanese, cotton or glass, are made up 
in multiple strands to meet the most rigid specifica- 
tions. Enameled wire and Litzendraht are also made 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when in our plant. 

you consult an organization with a long record of Send e for Wheel . 

successfully serving electrical manufacturers in all a en ~~ your requirements or ee er magnet wire 

types of precision work. Whether you are seeking — rapidly becoming standard for the industry. Let 

edvice on new applications, redesign, or wish your us put some of these miles of wire to work for you. 

own designs executed, send us your requirements, 

and they will receive our most carful attention. WRITE TODAY FOR COMPLETE WIRE INFORMATION 
Extra KNOW-HOW aN "oe 

for your specific design problems WHEELER 


INSULATED WIRE CO., INC. 


DIVISION OF THE SPERRY CORPORATION 
1212 WASHINGTON AVENUE 
BRIDGEPORT 4, CONNECTICUT 
BALLASTS - COILS - COMMUNICATIONS EQUIPMENT 


THERMOSTATIC BIMETAL 
METAL PRODUCTS FOR ELECTRICAL 
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Bimetal Element A 


T” BREAKER 


sacitiiiaicsiiitanssned 


No. 22— A product of Trumbull 
Electric Mfg. Co., Plainville, Conn. 





In Type “AT” Circuit Breaker, manufactured by 
the Trumbull Electric Manufacturing Company, is 
another typical use of the temperature respon- 
sive qualities of Chace Thermostatic Bimetal as 
the overload element. Of the ‘‘quick make-and- 
break” type, it is entirely trip-free, cannot be 
held closed against an overload—and embodies 
an improved structure for the quenching and dis- 
solution of arc through a series of steel baffles 
mounted between insulating plates. 


When an overload or short circuit occurs, the 
heated thermostatic bimetal element A in moving, 
presses against the tripping bar B, springing the 
latch C. The three contact arms D, fixed to shaft 
E of the toggle mechanism F, spring up, break- 
ing the circuit. Thus an overload opens the entire 
breaker, providing complete protection for lines 
or equipment. 


This illustrates but one of the many applications 
of Chace Thermostatic Bimetal as the actuating 
element for temperature responsive devices. Why 
not submit your own problems for a thorough 
analysis by our engineering department? 








w. mM. CHACE co. 


Manujaclu Te yf Thermostatic Bimetals 


DETROIT 9, MICH. 










1608 BEARD AVE. * 











STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See _ Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and Grades. 
Alloy (A) 

Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical, also Wire, 
Steel.) 


American Steel & Wire Co., 614 Superior, 
Clevelafd 13, O. (SN) 

American Nickeloid Co., Peru 3, IIL. 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn, (S-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Blidg., Pittsburgh 30, Pa. ‘‘USS.’’ 
*‘Vitrenamel”’ (B-AC) (S-ACDEN) 
(T-ACN) 

Follansbee Steel Corp., Pittsburgh 30, Pa. 
(S-CO) (Clad) 

Roebling’s Sons Co., John A., Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCENST) 

Superior Steel Corp., Carnegie, Pa. 
(ANS) (Spring) (Clad). ‘“‘SuVeneer.” 

Thomas Steel Co., Warren, O. ‘‘Thomas- 
strip’’ (S-ACDO) 

Timken Roller Bearing Co., Steel & Tube 
Div., Canton 6, O. (B-AN) (T-AC) 
Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’’ 

(S-ACO) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 
Carnegie-Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh 30, Pa. ‘‘USS.”’ 
Follansbee Steel Corp., Pittsburgh 30, Pa. 
— & Son, Inc., Joseph T., Chicago, 


STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 


STRIPPERS, WIRE 


Ideal Industries, Inc., 
Sycamore, IIl. 

Pyramid Products Co., 2224 8. State, 
Chicago 16, Ill. ‘‘Colonial.’’ 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘‘Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, O. ‘‘Speedcraft.’’ 


1008 Park Ave., 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N, 
Fourth, Harrisburg, Pa. ‘‘A-MP."’ 
Baer Co., N. 8., 7-11 Montgomery, Hill- 

side, N. J. 
Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 
— Electric Co., 389 W. 12th, Erie, 


a. 

Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., 
bury 91, Conp. 

Curtis Development & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 

Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, N. J, 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘“‘Diamond H.”’ 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Il. 

Taylor Fibre Co., Norristown, Pa. 


SWITCHES, AUTOMATIC and MANUAL 


Water- 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Push Button Snap 
(Toggle Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8s) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Acro Elec. Co., 1305 Superior Ave., Cleve- 
land 14, O. (B) 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 
GHR) 

Almo Mfg. Co., 477 Washington, Newark 
5, N. J. (D) 

Arrow-Hart & MHegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 
Automatic Switch Co., 393 Lakeside Ave., 
Orange,.N. J. (CHR) 













Cam-Stat, Inc., Div., The Pay} 
Co,, 2310 8. Lacienega, Los Angeles $q 


Clare & Co., C. P., 4719 W. g 
Ave., Chicago 30, Ill. (N) unnyside 

Comar Electric Co., 2701 Belmont 
Chicago 18, . Ate, 

Cramer Co., R. W., River St., 
brook, Conn. ‘‘Sauter.’’ (G) Center 

Durakool, Inc., 1012 N. Main, Eltthar 
Ind. (D) : 

Thomas A. Edison, Inc., Instrument 
West Orange, N. J. (FG) Dir, 

Electro Switch Corp., 193 Broad, Wey. 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 p, 
Newark 5, N. J. (CFOPR) wh, 

Federal Telephone and Radio Corp., Dept, 
F-416, 100 Kingsland Rd., Clifton 
ae om Pp . 

Fenwal, Inc., 5 easant, Ashland, 
‘‘Thermoswitch’’ (F) Mass, 

Furnas Electric Co., 300 McKee, Batayig 
Ill. . 

General Control Co., 1200 Soldiers Fielg 
Rd., Boston 34, Mass. (LN) 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N, y’ 
“Switchette.” (ABCDEFGHJKMNOPR: 
ST) 

Guardian Electric, 1627-M W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Aye, 
Hartford 1, Conn. (FLMPS) “Diamond 


H. 

Haydon Mfg. Co., Inc., 2511 Elm, Tor. 
rington, Conn. (G) 

Heineman Electric Co., 103 Plum, Trenton 
N. J. ‘‘Heco.’’ (O) 7 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. (L) _ 

Lewis Engineering, Naugatuck, Conn, (g) 

Landis & Gyr, Inc., 104 Fifth Ave,, New 
York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave, 
Chicago 40, Ill. : 

Mallory & Co., Inc., P. R., 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Inc., Electrical Diy,, 
250 No. Campbell, Valparaiso, Ind, 
**Levolier,’’ ‘“Twi-Lite.”’ (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi. 
cago 41, Ill. (ACDEF) 

Micro-Switch Div., First Industrial Corp,, 
Freeport, Ill. (BE’LS) 

Mines Equipment Co., 4223 Clayton Aye,, 
St. Louis 10, Mo. (waterproof) 

Minneapolis- Honeywell Regulator  (o,, 
2685 Fourth Ave., S., Minneapolis §, 
Minn. ‘‘Con-Tac-Tor.’’ (BDEF) 

Morse Co., Frank W., 1300 Soldiers Pield 
Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve. 
land 8, O. ‘“‘Namce.”’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. (8) 

Powrex Switch Co., P. O. Box 206, Water 
town 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., Dept, 
D-12, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 
wood, Pa. (FM) 

Soreng Mfg. Corp., 1901 Clybourn Ave, 
Chicago 14, Il. 

Spencer Thermostat Co., 111 Forest, Attle- 
boro, Mass. ‘‘Klixon.”’ (EF) 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P+ 
Slide) 

Struthers-Dunn, Inc., 150 N. 13th, Phila 
delphia 7, Pa. 

Telechron, Inc., Dept. H, Ashland, Mas, 
(G) 

Unimax Switch Div., W. L. Maxson Come 
460 W. 34th, New York 1. N. Y. (B) 

Walser Automatic Timer Corp., 420 Lex 
ington Ave., New York 17, N. Y. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. 0. Ba 
866, Pittsburgh 30, Pa. (ABCDFCH- 
OPRS) 

Zenith Electric Co., 152 W. Walton, Chi- 
cago, Ill. (HR) 


Indianapolis 





TACHOMETERS 


Bristol Company, 153 Bristol Rd., Watet+ 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, 0. 

General Electric Co., Section 668-87, 
Apparatus Dept., Schenectady 5, N. Yy 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1008 
Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Dept. 687, Hartford 
2, Conn. 

Weston Electrical Instrument Corp., 58% 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-798, 
Newport, Ky. 


TAPE. ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9506 Arch, Lancaster, 


Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicaco 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 6 
Minn. ‘‘Scotch.”’ 

Mitchell-Rand Insulation Co., Inc., 
Murray, New York 7, N. Y. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape 
Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co., Section Y90-123%, 
Appliance & Merchandise Dept., 
port 2, Conn. 
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it takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qua!- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 50, Illinois. 






LARGEST INDEPENOENT 


STOPS 
LOSSES 





making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 


Write for full information 





AreD. EX-CLUSE@E METAL 


DYKEM STEEL BLUE \w\ 


Machines used in 
final lapping oper- 
ation on medium 
and large Strom 
Balls. 
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KENYON 


KENYON ronstormers, offers high 


| quality specification transformers cus- 





tom-built to your requirements. For 
over 20 years the KENYON “K” has 
been a sign of skillful engineering, 


makes the scribed layout lines show up in sharp relief, and at the we progressive design and construction. 
same time prevents metal glare. Increases efficiency and accuracy. mo 


- g ! . 
THE DYKEM COMPANY, 2303F North Ith St., St. Louis 6, Mo. | | a eo 


companies including Times 
Facsimile Corporation, Schulmerich 





ELECTRICAL 
CONNECTORS 


MANY TYPES IN 
ALL SIZES 
COOLER, MORE 
ECONOMICAL 


Fill out and mail for 54-page illus- i 


trated catalog. 


ISCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio 


DECEMBER 1948 


In Canada: 2466 Dundas St. West, Toronto, Ont. 





Electronics, Sperry Gyroscope Co., Inc., 
Western Electric Co., General Electric 
Co. Yes, electronification of modern 
industrial machinery and methods has 
been achieved by KENYON’S engi- 
neered, efficient and conservatively 
rated transformers. 


For control purposes, for rectifiers, for 
voltage changing, for line isolation, as 
built-in components, specify KENYON! 


Your inquiries invited. 
Write today for information. 


RET) 


CUT M0 22 
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This isn’t just an idle boast. It’s a fact, born of years of 
experience in the manufacture of quality steel wire 
springs. We're genuinely pleased to help you with any 
spring or small parts problem you may have—from plan- 
ning to production. And, as many of our customers have 
learned, chances are you'll find our services a valuable 
asset to the success of your product. Give us a call and 
we'll put this service to work for you immediately. 


No order too large or too small. 


CAV MNY Ula U tem a veers 


7800 FINNEY AVE. * MIcuican 6318 
CLEVELAND 5, 0. 











Okonite Co., Wilkes-Barre, Pa. (Panther 
& Dragon Tapes) 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Johns-Manville Corp., 22 E. 40, New York 


a. S 
Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.’’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Vartex.” 


TAPE and WIRE, MAGNETIC 
ee See Magnetic Recording 
ape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. 
ments. 


See Instru- 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 


Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section E-668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conn. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 


Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, ~ Jd 
**Max-Min.”’ 


THERMOPLASTIC WIRE. See Wire ana 
Cable, Insulated. 


| THERMOSTATIC BIMETALS 


ag Co., Inc., 113 Astor, Newark 5, 
Brainin Co.. C. 8., 233 Spring, New York 
13, N. ¥ 


Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 
‘“Trufiex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ““Wilco.”’ 


THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx St., New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Cam-Stat, Inc., Div., The Paul Henry Co., 
2310 S. Lacienega, Los Angeles 34, Cal. 

Curtis Development & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 

Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘“‘Diamond H.” 

Master Electric Co., Dayton 1, O. 

Mechanical Industries Prod. Co,, 217 Ash, 
Akron 3, O. 

Mercoid Corp. 4213 Belmont Ave., Chi- 
cago 41, Ill. ‘“‘Sensal “yl 

Minneapolis- Honeywell Regulator Co., 
2685 Fourth Ave., 8., Minneapolis 8, 


Minn. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., 111 Forest, Attle- 
boro, Mass. ‘‘Klixon.”’ 

Stevens Mfg. Co., Richland Trust Bldg., 
Mansfield, O. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 380, Pa. 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 
Cramer Co., W., River St., Center- 


brook, Conn. 
a Signal Corp., 202—20th, Moline, 


General Electric Co., Section E-868-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“*Synchron.”’ 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2511 Elm, Tor- 
ngton, Conn. 

Industrial Timer Corp., 113 Edison Pl., 
Newark 5, N. J. 


Mercoid Corp., 4213 B 
cago 41, Ili. elmont Ave., Cyj, 


Miller-Harris Instr. Co, 
Milwaukee 3, Wis,’ °6 N. Moana, 
otter & Brumfield Sal 
Washington Blvd., Chicago” i Ww. 
Square D Co., 4041 N. Richa” 
waukee 12, Wis. » Mu. 
Struthers-Dunn, Inc., 1 
reitlphia 7, Pa. 0 N. 18th, Phila. 
elechron, Inc., Dept. H, 
Walser Automatic Timer Gahland, Man, 
“i Building, New York 17, N. ¥ Graybar 
yard Leonard Elec. Co.,’ 34 @ 
Vernon, N. Y. ; ~ South, Mr 
Westinghouse Electric Co 
i 868, Pittsburgh 30, Pa? P © Be 
Zenith Electric Co., 152 W 
cago, Il. ~ Cat 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


Loyd Scruggs Co., 1022 )} 
Louis 1, Mo. N. Sixth, &, 


Stanley Elec. Tools, 502 Myrt 
tain, Conn, P le, New By. 
TRACING CLOTH and PAPER 


Arkwright Finishing Co., Pr 
Holliston Mills, Inc., Norwood “hiss 


Keuffel & Esser Co., obok 
‘*Albanene,”’ "Phoenix, m=, Ha 
Ozalid Div., 


General Aniline 

: CAPs ~——. 530. senna City «ie 

08 o., Frederick, 3650 * Avond: ale 
Ave., Chicago 18, Il, a 


TRANSFER SWITCHES. See Switches, 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fl 
Auxiliaries. — 


TRANSFORMERS, INST 
CURRENT Oona 


A EI © 
~ lectric Corp., 3511 Water, Cuba, 


Chicago Transformer Div., Essex 

monn seed AAitscn,  Colsege 18, I, 
ano Electric Co., 9% y 

» Conn, Main, Winsted 
ederal Telephone and Radio Corp., Dep, 
F-416, 100 Kingsland t 

; a & Rd., Clifton 
‘erranti Electric, Inc., 30 

e ee iiow York 20, N. Y. Rocket 
yenera ectric Co., Section B-66s- 
Apparatus Dept., Schenectady one 

Standard Transformer Co., Warren, 0, ° 

Westinghouse Electric Corp., P, 0. Bor 
868, Pittsburgh 30, Pa, 

Weston Electrical Instrument -» B82 
Frelinghuysen Ave., Newark 5, N, J, 


TRANSFORMERS, POWER CIRCUIT 
— Corp., 3511 Water, Cuba, 


Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, I, 
Comar Electric Co., 2701 Belmont Ave, 
Chicago 18, Ill. , 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 

Electricoil Transformer Co., 417-21 Canal, 
New York 13, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E-668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘“Gracoil.”’ 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Jefferson Electric Co., Bellwood, Ill, 

Kenyon Transformer Co., Ine,, 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave.. Trenton 3, N. J. ““N-W-L.” 

Radio Corporation of America, Commer- 
cial Engineering, Section DR 71, Har- 
rison, N. J. 

Sola — Co., 4633 W. 16th, Chicago 
50, Ill. 

Standard Transformer Co., Warren, 0. 

Standard Transformer Corporation, 35170 
Elston Ave., Chicago 18, Ill. 

Wagner Electric Corp. 6454 Plymouth 
Ave., St. Louis 14, Mo, 

West Coast Elec. Mfg. Co., 10008 8. 
Main, Los Angeles 3, Cal. 

Westinghouse Electric Corp., P. 0. Bo 

868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
~~ Corp., 3511 Water, Cubs, 


Chicago ‘Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 19, Ill. 
Dano Electrie Co., 98 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Electricoil Transformer Co., 417 Canal, 
New York 13, N. Y. 

Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd, Clifton, 


N. J. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘’Gracoil.’ 
Hevi Duty Elec. Co., Milwaukee, Wis. 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. “‘N-W-I 
Radio Corporation of America, Commercial 
Engineering Section CR 71, Harrison, 


N. J. 
Standard Transformer Corp., 3570 Wistoo 
Ave., Chicago 18, Ill. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Aqgpe Jiasiste Corp., 859 Water, Cubs, 


Hevi Duty Elec. Co., Milwaukee, Wis. 
Sola Flectrie Co., 4683 W. 16th, Chicage 


ELECTRICAL MANUFACTURING 
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This is the Model TT Soreng Solenoid in the push type 
—twin brother tothe famous pull type with which 
industry has been so long familiar. It’s a rugged, quiet 
operating pusher that can be depended upon for long 
life in any electrically operated machine. Mounting 
prackets and holes to suit your requirements. Attractive 
production-line price, too. Send for circular M-812. 


MAIN PLANT: 1901 CLYBOURN AVE., CHICAGO 14, ILLINOIS 
BRANCH PLANT: FREMONT, OHIO 





SOL-REX 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND bh ae Pee 
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Subsidiary of Harbison-Walker Refractories 
EAST LIVERPOOL, OHIO “4 


DECEMBER 1948 
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Style R44; 
size of enclosure 
242 x3x 3% in. 


Does dependability sell 
your equipment? 


In your product designs for 
machinery and equipment 
rated up to | hp., specify 
this improved FURNAS reversing controller . . . a top 
quality switch you'll find in daily service on scores of lead- 
ing machines. Whatever your motor control problems— 
you will be interested in our catalog showing the FURNAS 
line of controllers for hand, foot, or automatic operation. 
Write for Catalog 48 sent on request. Furnas Electric 
Company, 1024 McKee Street, Batavia, Illinois 


The FURNAS R44 controller (1 hp., 550v AC max.) breaks 
3 lines of a 3-phase motor. This switch can be adjusted to 


maintained or momentary contact action. Renewable cop- 
per contacts; built with arc shields to prevent flash-over. 
Molded contact boards with barriers between terminals. 
Radial steel handle with red plastic molded knob. Steel case 
and cover baked enamel gray. 
A quality switch throughout. 


FURNAS 


SEIT e 


MOTOR CONTROLS 
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SPRING SELECTION 


OFTEN PROVES EXPENSIVE! 


There is a science in selecting the most 
practical, economical springs for partic- 
ular applications. Should you choose 
springs for your products “because they 
were used in the old ones” or “I thought 
we'd try these,” you'll probably find that 
it proves very costly. 

It’s a simple trick to specify the right 
springs if you have a Lewis Spring 
Engineer check the requirements and 
make his recommendations. Many times 
the Lewis Engineers have saved manu- 
facturers hundreds, and even thousands, 
of dollars by suggesting the use of more 
economical, equally effective, springs for 
the jobs to be done. 

You can depend on the Lewis Spring 
Engineers to offer you sound, reliable 
advice based on years of experience in 
spring design, manufacture and applica- 
bility to various products. 

Why not take advantage of the Lewis 
Engineer near you? He'll be only too 
happy to give you his recommendations 
without obligation to you. Then you can 
be sure that you're not paying for “fancy 
extras” that don’t contribute to product 
efficiency. 

But call in the Lewis man early — 
while your product plans are in the 
blueprint stage—so he can help you. 







Oo 


= SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 





OF EVERY TYPE AND MATERIAL 


LEWIS SPRING & MFG. CO. 
2646 NORTH AVENUE, CHICAGO 47, ILL. 


Sorensen & Co., 375 Fairtield Ave., Stam 
ford, Conn. Ne 
Standard Transformer Corp., 3570 Elston 


Ave., Chicago 18, Il. 
Superior Electric Co., 1311 Meadow St 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, ee 4 

Kadio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 
N. J. 


TUBES, ELECTRON (Industrial) 
lederal Telephone and Radio Corp., Dept. 
7 100 Kingsland Rd., Clifton, 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Harrison, N. J 

Raytheon Mfg. Co., Waltham 54, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED’ GLASS. See 
Giass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 
Americ an Brass Co., Waterbury 88, Conn. 


‘Anaconda.’ 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,’’ ‘‘Inconel,’’ 
**Monel.’” 


Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Il. 


TUBING, RUBBER 


United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. ¥. 


TUBING, SILVER. See Silver and Silver 


Alloys. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or  Glass-Fibre, 
treated with lacquer, varnish or syn- 
thetic resin. 


Bentley, Harris Mfg. Co., Dept. M-28, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘‘Turbo.”’ 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Iii. 
“Dieflex.”’ 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Irv-O-Volt.’’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. ‘‘Hygrade.’’ 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. s 
“‘Natvar.’’ 

Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, O. ‘‘Fiberglas.”’ 
Varfiex Corp., $09 N. Jay, Kome, N. Y. 
“*Mirac.’ 

“*Varglas.”” 

Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. ‘-puffernell.’ 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 a Ave., 
New York 10, ie i 

General Electric Co., Plastics Dir. Chemi- 
cal Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden S8t., Boston 18, Mass. 


+ Insulation Manufacturers Corp., 565 W. 


| 


Washington Blvd., Chicago 6, Mil. 

Irvington Varnish & Insulator Co.., Irv- 
ington 11, N. J. ‘‘Fibron,”’ ‘‘Irv-o-lite,”’ 
‘*Transflex. 

Mitchell - Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥. 

National Varnished Produsts Corp., 207 
pene Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. 

Phalo —— Corp., 25 Foster, Worces- 
ter 8, Mass. 

Varfiex Corp., , 309 N. Jay, Kome, N. Y. 
“*Syntholvar.’” 

Yardley Plastic Co., 138 Parsons Ave., 
Columbus 15, 


TUNGSTEN 
(See alse Contacts) 


Fansteel Metallurgical Corp., North Chi- 


cago, Til. 
—,« Co., Inc., P. B., Indianapolis 
6, In 


UNDERCUTTERS, MICA 


Undercutters. * Bee Micg 
VACUUM TUBES. See 1 
Ruy, Tubes, Electron, ubes, Cathode 


VALVES, MOTORIZED 
OPERA or SOLENOID 


Automatic ane Co., 391 
— ; Lakeside Ave, 


Rarber-Colman Co., Rockford, I. 


Brown Instrument ‘Co. -» 4466 
Philadelphia 44, Pa. Wayne Ave, 


Clark C r Oe 5 
a . ooper », 425 Market, Palmyra, 


Denison Engineering Co., 
a Rd., a, Coluenbus 16, O. 1160 Dublin 
Jeneral Electric Co., Section 
Apparatus Dept., Schenectady § - “a, 
Magnatrol Valve Corp., 67 Fitth 


Hawthorne, N. J “ime 
Mercoid Corp., 4213 Belmont 
cago 41, Ill. Ave., Chi- 


Minneapolis - Honeywell Regulator 

2685 Fourth Ave. S., Mi Gr, 
an ae 
Skinner Electric Valve Division, Skin 

- ner 

eo Co., 130 Belden Ave., Norwalk, 
Westinghouse Electric Co 

868, Pittsburgh 30, _ P.O. Bor 


VARNISHED FABRICS. § 
lusulating. See Fabrics, 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Di 1 ‘ 

pusren. Conn. ee 
akelite Corp.,*Unit of Union Carbide 
Carbon Corp., Dept 48, 30 | . 

‘ New York 17, N. ¥. 0 E ding, 
yeorge C. Borthig Co., Ine., * 

aw, * _ utnartord, N. — 
ran >0., William, 276 Fe 

‘ — York 10, 7 Ss 376, Fourth An, 
Selanese Corp., 180 Madiso 

pat o° = 2 — oe 
olph Co. John C., 1058 Broad, 

. a 2 “Chinalak,’ “Blectrie tat 

Dow 'C a, 

ow Corning Orp., , Midian 
““Silicone,’’ ‘Silastic.’ _“ = 

du Pont de Nemours & Co., Ine., E. I, 
Finishes Dept., Wilmington, Del. ; 

Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N, Y. 

General Electric Co., Section RIMA 67, 678. 
Resin and Insulation a Div 
Chemical Dept., Schenectady 5, Y 

. “‘Glyptal.”’ ~* 
eorge Co., P. D., S8t. Lea 

ag “ = 
nsulation Manufacturers Cor 
Washington Blvd., Chieago 6. ni” ™ 

Irvington Varnish and Insulator Co., In- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N, Y, 


Mitchell-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y. : 
Monsanto Chemical Co., Plastics Div, 
Dept. EMP-11, Springfield 2, Mass. 
Schenectady V'arnish Co., Inc., 100 Con- 

ee. Seeneiaty ms Re 
estinghouse Elec. Corp., P. O. 
Pittsburgh 30, Pa. 7 


VARNISHES, FINISHING. See Lacquer 


Enamels and Varnishes. 


VARNISHES, INSULATING. See Yar- 
nishes, Compounds and Kesins, 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


American  magaag & Radio Co, & 
Paul 1, Minn. Tn." 
—_ © Co., aa P. R., Indianapolis 
nd. 


VOLTAGE REGULATORS. See Megu- 
lators, Voltage. Transformers. Vari- 
able Voltage 


VOLTMETERS. See Instruments, 


VOLUME CONTROLS, RADIO. Se 
Enamels and Varnishes. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHER, BEARINGS. See Bearings 
and Bushings. 


WASHERS, INSULATING 
See Specific Material. 


WASHERS, METAL. Seo Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, we 

Biwax Corp., 3445 Howard, Skokie, Ill. 

Dow Corning Corp., Midland, ich. 
“Bilastic.’’ 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5. y Y. 

Mica Insulator Co., Sthenectady 1, N. Y. 

Mitchell-Rand Insulation Co., ee 51 
Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Blivd., Chicago 6, 2 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitehell- Rand Insulation | Ce, , Inc, 51 

urray, New 

National Yeipentand Fibre Co, Wilming- 
ton 99, Del 

Taylor Fibre Co., Norristown, Pa. 
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THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


Skinner will be pleased to make 
recommendations on your partic- 
vlar design applications — they 
have for hundreds of others. Write 
today for details and catalog. 


umption 10 









nnections to 


5 to 850 







sures from 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 








ELECTRICAL FITTINGS 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 





TAKE THE Guess out of OILING 


TRICO Visible Automatic OILERS 


e STOP GUESSWORK OF HAND OILING 
@ SAVE TIME... OIL... WORRY 

e STEP UP PRODUCTION 

@ MODERNIZE YOUR EQUIPMENT 

e INCREASE CUSTOMER SATISFACTION 


The most certain way to give your customers com- 
plete freedom from bearing maintenance troubles. 
There’s a style for every application. 


TRICO FUSE MFG. CO., MILWAUKEE 12, WIS. 


WRITE FOR CATALOG 
INSTALL OILERS 


DECEMBER 1948 
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CORD SETS! 
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Power Supply Cord Type No. 18 POT-32. 
UL approved with heavy-duty cord and plug. 





Power Supply Cord Type No. 18 POT-64 with PHALO 
Molded Plug and Line Switch. 





Power Supply Cord, Type 
No. 18 POT-64, UL ap- 
proved, with PHALO right- 
angle plug. 


Power Supply Cord with 
PHALO Molded Plug and 
Molded Female Connector 
(for use with television re- 
ceivers). 


PHALO plugs, molded to connectors, assures trouble- 
free assembly. Plugs are Underwriters’ approved, 
and designed for appearance as well as utility. 
Built to your specification. 


PHALO Single Conductor and Multi-Con- 
ductor Fixture, and Machine Control Wire. 





Send for copy of 20 page 
illustrated PHALO catalog. 
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COMMERCIAL & FOSTER STREETS, WORCESTER, MASS. 
Manufacturers of Insulated Wire, Cables, Cord Sets 


and Thermoplastic Tubing. 
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Long experience has given 
Accurate the ability to 
make good springs—to 
meet your specifications, 
precisely. And, if necessary, 
Accurate engineers will 
analyze your spring prob- 
lems and design the right 
springs to assure top 
performance for your 
product. This is all a part 
of Accurate Spring Service. 
Be sure and find out more 


about it, today. 


ACCURATE SPRING 


MFG. CO. 
3817 WEST LAKE STREET 
CHICAGO 24, ILLINOIS 











WELDING EQUIPMENT 


DoALL Company, 254 N. Laurel Ave.. 
Des Plaines, Ill. 

Federal Machine & Welder Co., Dept. 
2118, Clermont & Overland =  Aves., 
Warren, O. 

General Electric Co., Section E-668-57, 
se Dept., Schenectady 5, N. Y. 


(ARC) 

Taylor-Winfield Corp., Warren O. (Re- 
sistance.) 

Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexarc.) 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Il. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn, 
“* Anaconda. ”’ 
American Steel & Wire Co., Cleveland 13, 


0. 

Anaconda Wire and Cable Company, 25 
Broadway, New York 4, N. Y. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Kow, 
New York 7, N. Y. ‘‘Corwico.”’ 

Electric Auto-Lite Co., Port Huron, Mich, 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

_ Wire Co., Winsted Div., Winsted, 
onn. 

noes Sons Co., John A., Trenton 2, 


Rome Cable Corp., Dept. E. M., Rome, 
_ Es 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


American Electrical Heater Co., Detroit 
2, Mich. (B) 

American Phenolic Corp., 1830 S. 54th, 
Chicago 50, Ill. 

American Steel & Wire Co., Cleveland 
13, O. *‘Amerbestos,”” ‘‘Amerclad,’’ 

“Ampvrol,”” “‘USS’’ (ABCT) 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 
(ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Tl. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘‘Turbotherm’’ (T) 

Collver Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico’’ (BT) 

——- Auto-Lite Co., Port Huron, Mich. 


(AB) 
Essex Wire Corp., Fort Wayne, 6, Ind. 


(BT) 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 
“Intelin’’ (TX) 

General Electric Co., Section A50-122, 
Appliance and Merchandise Dept., 
Bridgeport 2, Conn. **Flamenol,”’ 
“Formex,’’ ‘‘Glyptal,’’ ‘‘Versatol.”’ 


(ABCX) 
a Engineering Co., Naugatuck, Conn. 
National Electric Prod. Corp., Pittsburgh 
30, Pa. (A) 


» Pa. 
Okonite Co., Passaic, N. J. 
Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. (TX) 
Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. (TX) ‘“‘PWC.”’ 
Radix Wire €o., 2800 E. 55th, Cleveland, 
Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn, (AT) 
Roebling’s Sons Co., John A., Trenton 2, 


N. J. 
Rome om. Corp., Dept. EM, Rome, 


i A 
— Co., Inc., Pawtucket, KR. I. 
Sprague Electric Co., North Adams, Mass. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
“‘Ru-Laytex’’ (BT) 
Wheeler Insulated Wire Co., 378 Wash- 
ington, Bridgeport 4, Conn. 


WIRE FORMS 

rt - Co., 3817 W. Lake, 
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WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 95 
Broadway, New York 4, N. Y, 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill. : 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich 
“Formvar,”’ ‘““Vega_Chromoxide,”’ : 

Essex Wire Corp., Fort Wayne 6, Ing 
“*Extra-Test.”” 

General Electric Co., Section H668-57 
Chemical Dept., Pittsfield, Mass, ; 

Apparatus : Dept., Schenectady 5, N, Y. 


“Formex. 
—_— Wire Co., Winsted Div., Winsted, 


onn. 
Rockbestos Products Corp., 851 Nicol} 

New Haven 4, Conn. “ 
Roebling’s Sons Co., John A., Trenton 2, 


N. J. 
~~ oo Corp., Dept, EM, Rome 


Wheeler Insulated Wire Co., 378 Wash- 
ington, Bridgeport 4, Conn. 


WIRE, MAGNETIC RECORDINGS 
See Magnetic Recording Tape and 
Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co, 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. “‘Ad- 
vance,”” “‘Chromax,’’ ‘‘Nichrome,” 

Hoskins Mfg. Co., 4445 Lawton Ave, 
Detroit 8, Mich. ‘‘Chromel,’’ ‘‘Copel.” 

Jelliff Mfg. Co., C. O., Dept. L-202, 4 
Pequot Road, Southpert, Conn. 
**Kanthal.”’ 

Lewis Eng. Co., Wire Div., Naugatuck, 
Conn. 


WIRE, SILVER. Seo Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. Sec Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. Se 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw, Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div. American Smelt- 
ing & Refining Coa, 120 Broadway, 
New York 5, N. Y. 

New Jersey Zinc Co., 169 Front, New 
York 7. N. Y. “Horsehead.” 


Have you mailed in 
your literature requests? 


e Before you put this issue aside, be sure 


to scan the manufacturers’ new printed matter 


offerings reviewed on 


pages 157-158. You'll 


probably find at least several booklets or tech- 
nical bulletins that deal with materials or com- 
ponents of specific interest to you. Just indi- 
cate the ones you want on the handy post card. 
The publishers will be glad to pass on your 
requests to the manufacturers promptly. 





ELECTRICAL MANUFACTURING 
















WASHERS 


STANDARD AND 
SPECIAL.... 


EVERY TYPE 

EVERY MATERIAL 

EVERY PURPOSE 
EVERY FINISH 








STAMPINGS % 


OF EVERY DESCRIPTION 


@ BLANKING ®@ DRAWING 
@ FORMING @ EXTRUDING 


Let us quote on your requirements. 






@ Over 22,000 
Sets of Dies 





WROUGHT WASHER MFG. CO. 


The World’s Largest Producer of Washers 
2200 S. BAY STREET 2 MILWAUKEE 7. WISCONSIN 



























UR CONTACT DEPARTMENT is an institution in :t- 
self, equipped to furnish you with anything you 
may need in contacts or contact material in platinum, _ 
‘palladium and their alloys, gold and silver. Among our 
standard types are rivets, screws, discs, rods, rings and = 
special shapes and stampings. We make laminated and S 
inlay strips of any width and thickness. 4 

LIGHT ASSEMBLIES We undertake sub-contracting “34 
work for light assemblies and sub-assemblies for elec- 
trical, electronic, radio, refrigeration, heating and other 
industries and to make small instruments and Aare. 
ment parts to your specifications. : 


BAKER & CO., INC. 
ha Des Astor St. Newark : Nie 
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IT TAKES TIME TO TELL THE DIFFERENCE 


Two plastic wires may look as alike as two 
peas in a pod—but that doesn’t mean they 
will act alike—through the years. 

The compounding of plastics is most es- 
sential—just as in the case of rubber insu- 
lated wire. 

That’s why it pays to buy a make of 
plastic wire you can depend upon. 

You can’t go wrong by specifying Den- 
sheath*. This plastic insulation was pio- 
neered by Anaconda /3 years ago. This re- 
markable insulation is long-aging . . . won’t 





burn ...is impervious to acids, oils and al- 
kalies. For quick, trouble-free installation, 
Densheath offers great resistance to abra- 
sion...smooth, slick finish with no braid... 

easy fishing and clean stripping. 

The Anaconda Plastic Laboratory is con- 
stantly at work to better existing insula- 
tions. It is there for you to use, too. And an 
entire Anaconda plant with the latest in 
equipment is ready to give you the best in 
service as well as product. sous 


*Reg. U.S. Pat. Off. 


FOR PLASTIC INSULATION, MAKE ANACONDA HEADQUARTERS 





Anaconda Wire & Cable Company, 25 Broadway, New York 4, N. Y. 
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Accurate Spring Mfg. Co. 288 
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of VARIABLE DELAY INTERVAL 


by A. W. HAYDON 
SERIES 11400 A. C. AND 6400 D. C. 





Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 
Internal View and D.C. Timing Motors with a wide choice of speed and voltage 
Housing Removed — ratings makes possible any desired delay interval from 1 second to 
11/, hours. 






1. Geared differential and positive elec- 4. Automatic instantaneous reset. 
tro-magnetic ‘“‘capstan type’’ clutch i : 
insure Positive Operation under ad- 5. Low inertia of clutch components 
verse conditions. avoids trouble due to vibration and 
2. Delay variable up to maximum shock. 
rating of unit. z : 
3. A. C. and D. C. Relays inter- 6. May be wired for either time delay 
changeable. or interval timing functions. 
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COMPANY 


WATERBURY 32, CONNECTICUT 


q sen For 


LATEST CATALOG 
Complete Unit In Housing 
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: 4 important production problem 















Rear: the company had calibrated a thermo. 
fp Pon ‘after the iron was assembled. This | 
“costly and time-consuming, and caused 

Bion delays. 

i “NEERING suggested the use of a “packaged” 
Beiostat designed to perform the required function, and 

2a ady calibrated before it was inserted into the iron. By using 

his ‘packaged” Westinghouse thermostat, the company was 

able to market an iron with an improved thermostat, but without 

a single design change! Furthermore, the iron can now be 


produced: J-10329 
better—because thermo- THERM-A-NEERING 

stat performance is con- A Heat and Control Engineering 
stant; no further servicing Service that offers: 

or adjustment. Engineers—thermal and electrical en- 


faster—because there is gineers to work with your own staff 


no delay in production Research—a well-equipped laboratory 


while unit is calibrated. for testing full-scale models. 
Production—a modern plant devoted 


cheaper eee Pw entirely to heating units and controls. | 
ibrated, packaged ther- weil 

ae fe ateunie 3 ond Experience—world’s largest maker 0! 
mostat 1s simply inser bimetallic thermostats, Westinghouse 
into the assembly. has sold over 15 million. 


Thermostat used in hand iron is Westinghouse Uni- 
Therm, shown here in actual size. Available in either 
adjustable or mnonadjustable units, Uni-Therm 
handles temperatures up to 550° F. 


Does this suggest new ideas for heat control in your product? THERM-As 
NEERING is ready now to go to work for you. Write, wire or phone 
Westinghouse Electric Corporation, Dept. M- 12, Meadville, Pennsylvania. 


Westinghouse | 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


HEATERS and CONTROL 











